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HLADY, A.M., "A touch sensitive X-Y position encoder for computer input," Proceedings of the Fall,Jgine@On .
Conference, November 18-20, 1969, pp. 545-551. 93

SASAKI, L., et al., "A Touch-Sensitive Input Device,”Intespaiie al Computer Music Conference Proceedings,November 1981, pp. 293-296. 6

CASIO, AT-550 Advertisement, published in Popular Science by On The Run, February 1984, p.-129.

 

CASIO, "Module No. 320," AT-550 Owner's Manual, at least as early as December 1984, 14 pages.

 

SMITH, $.D., et al., "Bit-slice microprocessorsin h.f. digital communications," The Radiog0 geefElectronic Engineer, Vol.51, No. 6, June 1981, pp. 299-301. A

BOIE, R.A., "Capacitive Impedance Readout Tactile Image Sensor,"" Bssbeedings of the IEEE International Conference
on Robotics and Automation, Vol. 1, March 1984, pp. 370-372. ge

THOMPSON, C., "Clive Thompson on The BreakjprOugh Myth,” Wired Magazine, http:/Avww.wired.com/
magazine/201 1/07/st_thompson_breakthrough? August 2011, 3 pages.

"Innovation in Information Techpefogy, " National Research Council of the National Academies, Computer Science and
Telecommunications Boarg/Bivision on Engineering and Physical Sciences, http://www.nap.edu/catalog/10785. html,2003, 85 pages. i
 

 

BUXTON, W., et al., "Large Displays in Automotive Design," IEEE Computer Graphics and Applications, July/August
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BUXTON, W., "Lexical and Pragmatic Considerations of Input Structures," ACM SIGGRAPH Computer Graphigs, Vol.
7 17, No. 1, January 1983, pp. 31-37.

18 BETTS,P., et al., "Light Beam Matrix Input Terminal," IBM Technical Disclosure Bulletin, Octobeg’1966, pp. 493-494.

19 BUXTON, B., "Multi-Touch Systems that | Have Known and Loved," downloaded from¥ittp://www.billbuxton.com/
multitouchOverviewhtml, January 12, 2007, 27 pages.

20 HEROT, C.F., et al., “One-Point Touch Input of Vector Information for Computer Displays," Proceedings of the 5th
Annual Conference on Computer Graphics and Interactive Techniques, fugust 23-25, 1978, pp. 710-716.

WOLFELD, J.A., "Real Time Control of a Robot Tacticle Sensor, University of Pennslyvania, Department of Computer
21 & Information Science, Technical Reports (CIS}, Master Thesis; http://repository.upenn.edu/cis reports/678, August

1981, 68 pages.

LEWIS, J.R., "Reaping the Benefits of Modern Usabj¥ty Evaluation: The Simon Story," Advances in Applied
22 Ergonomics: Proceedings of the 1st International @onference on Applied Ergonomics, ICAE May 21-24, 1996, pp.

752-755.

23 NAKATANI, L.H., et al., "Soft Machines#A Philosophy of User-Computer Interface Design," Proceecings of the SIGCHI
Conference on Human Factors in Cogiputing Systems, December 1983, Chicago, pp. 19-23.

24 RUBINE, D.H., "The Automgfic Recognition of Gestures,” Carnegie Mellon University, Master Thesis, CMU-
CS-91-202, December, 1941, 285 pages.

25 KURTENBACH,;.P., "The Design and Evaluation of Marking Menus,” University of Toronto, Graduate Department of
Computer Scigfice, Master Thesis, May 1993, 201 pages.

26 HORKINS, D., "The Design and Implementation of Pie Menus,” originally published in Dr. Dobb's Journal, December
1 , lead coverstory, user interface issue, reproduced at wvww.DenHopkins.com, & pages.

BUXTON, B., "The Long Nose of Innovation," Bloomberg Businessweek, Innovation & Design, January 2, 2008, 3
7 pages, downloaded from: http:/Awww.businessweek.com/stories/2008-01 -02/the-long-nose-of-innovationbusinessweek-

business-news-stock-market-and-financialadvice.
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BUXTON, B., "The Mad Dash Toward Touch Technology," Bloomberg Businessweek, Innovation & Design, Octobg»*
 

 

  

28 21, 2009, 3 pages, downloaded from: http:/Avww.businessweek.com/innovate/content/oct2009/id2009102162 9 |him. ‘

29 “The Sensor Frame Graphic Manipulator," NASA PhaseII Final Report, NASA-CR-194243,Madly8, 1992, 28 pages. |

30 IZADI, S., et al., "ThinSight: A Thin Form-FactorInteractive Surface Techn sqy," Communications of the ACM, Ol
Research Highlights, Vol. 52, No. 12, December 2009, pp. 90-98.

31 KRUEGER,M.W., et al., "VIDEOPLACE- An Artificial Reatfify,” Proceedings of the SIGCHI Conference on Human Ol
Factors in Computing Systems, April 1985, pp. 35-40

BROWN, E., et al., "Windows on Tablets gg 4AMeans of Achieving Virtual Input Devices," Proceedings of the IFIP
32 TC13 Third International Conference g#*Human-ComputerInteraction, August 27-31, 1990, in D. Diaper, et al. {Eds}, OlHuman-ComputerInteraction - INye BACT ‘90, Amsterdam: Elsevier Science Publishers B.V. (North Holland}, 11

pages. 6

 33 "A MultiTouch Thre fs imensional Touch-Sensitive Tablet," http:/Avww.youtube. .com/watch ?v=ArrusSCxUiA, Ol
November 18, 2089, 1 page.

34 'Gééio AT-550 Touch Screen Calculator Watch (1984)," http:/Avww.youtube.com/watch?v=UhVAsqhfhqU, May 24, oO
#2012, 1 page.

   
If you wish to add additional non-patentliterature documentcitation information please click the Add buttan Add

EXAMINER SIGNATURE 

Examiner Signature ‘Henry Tran/(02/20/2014) Date Considered 

*EXAMINER:Initial if reference considered, whethercr notcitation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark hereif]
English language translation is attached.
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to makethe appropriate selection(s}:

That each item of information contained in the information disclosure statement was first cited in any communication
[_] from a foreign patent office in a counterpart foreign application not more than three months prior to thefiling of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a cammunication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] anyindividual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[_] See attached certification statement.

[_] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[x] Acertification statementis not submitted herewith.
 

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d} for the
form of the signature.

Name/Print Registration Number 37,793 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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 1.

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Cffice is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Departmentof Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence toa
court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

A record fram this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open ta public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomes awareof a violation or potential violation of law or regulation.
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 a (0e5

Patent Class Subclass Description Number
5,796, 183 307 Lie ORE, Ltd, AIK/A Quantum Rescarch | ‘US-DIS- re:06cv 1777r Ltd v. Nartron Corpor:

Sources:

1) I performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any
litigation.

2) I performed a search on the patent in Lexis CourtLink for any open dockets or closed cases.

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases
found.

4) | performed a search in Lexis in the IP Journal and Periodicals database for any articles on the patent.

5) I performed a search in Lexis in the news databasesfor any articles about the patent or any articles about
litigation on this patent.
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Westlaw Delivery SummaryReport for BROWN,SHANETTE L

Date/Time of Request: Sunday, January 26, 2014 14:47 Central
Client Identifier: SB
Database: KEYCITE-HIST
Citation Text: US PAT 3796183

Service: KeyCite
Lines: 369
Documents: 1

Images: 0

The material accompanying this summary is subject to copyright. Usage is governed by contract with Thomson Reuters,
Westandtheir affiliates.
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Date of Printing: Jan 26, 2014

KEYCITE

€S US PAT 5796183 CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT, Assignce:
Nartron Corporation (Aug 18, 1998)

History

Direct History

=> i CAPACTTIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT, US PAT 5796183,
1998 WL 1463338 (U.S. PTO Utility Aug 18, 1998)

Patent Family
2 CAPACITIVE REACTION ELECTRONIC SWITCH FOR ZERO FORCE APPLICATION

CONTAINS OSCILLATOR SUPPLYING FREQUENCY OF 50 KHZ OR HIGHER, AND
INPUT TOUCH TERMINAL, Derwent World Patents Legal 1997-394976+

Assignments

3 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Numberof Pages: 002, (DATE RECORDED: Aug 17, 2012)

4 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 002, (DATE RECORDED:Aug 17, 2012)

3 Action: ASSIGNMENT OF ASSIGNORSINTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 011, (DATE RECORDED: Dec 22, 2009)

6 ASSIGNEE(S): NARTRON CORPORATION, (DATE RECORDED:Feb 04, 1997)

7 Assignee(s): NARTRON CORPORATION, (DATE RECORDED: Jan 31, 1996)

Patent Status Files

.. Re-Examination Certificate, (OG DATE: May07, 2013)

.. Request for Re-Examination, (OG DATE:Oct 02, 2012)

.. Certificate of Correction, (OQG DATE: Nov01, 2011)

.. Certificate of Correction, (OG DATE: May 11, 1999)

Docket Summaries

12 NARTRON CORPORATION ET AL v. HOURMAND,(W.D.MICH.Jul 20, 2010) (NO.
1:10CV00691), (28 USC 1338 PATENT INFRINGEMENT)

13 "QRG, LTD. v. NARTRON CORPORATION", (M.D.PA. Sep 12, 2006) (NO. 1:06CV01777),
(28 USC 2201 DECLARATORY JUDGEMENT)

© 2014 Thomson Reuters. All rights reserved.

http://web2.westlaw.com/print/printstream.aspx?mt=287&prft=HTMLE&pbc=BC6E23F9,,,. 1/26/2014

Page 258 of 1714



Page 259 of 1714

Page 3 of 5

14 "NARTRON CORPv. GEN ELEC, ET AD", (F.D.MICH. Dec 24, 2003) (NO. 2:03CV75 169)

Litigation Alert

15 Derwent LitAlert P2010-30-63 (Jul 20, 2010) Action Taken: complaint for PATENT
INFRINGEMENT

16 Derwent LitAlert P2007-35-68 (Sep 12, 2006) Action Taken: A complaint was filed

17 Derwent LitAlert P2007-02-10 (Apr 13, 2006) Action Taken: Order of court - Ordered that
motion to dismiss by defendantis denied. Further ordered that the case is to be transferred to the
USDistrict Court for the Middle Dist of Pennsylvania

Prior Art (Coverage Begins 1976)

& 18 CAPACITIVE PRESS CONTROL ACTUATION SYS'TEM, US PAT5235217Assignee: ISB
Lid., (U.S. PTO Uulity 1993)

ee 19 CAPACITIVE SENSOR CONTROL SYSTEM, US PAT 4323829Assignee: Fish, Barry M.,
(U.S. PTO Utility 1982)

& 20 CAPACITY RESPONSIVE CONTROL CIRCUIT, US PAT 4831279Assignee: Nartron
Corporation, (U.S. PTO Utility 1989)

& 21 CAPACITY RESPONSIVE KEYBOARD,US PAT 5087825Assignce: Nartron Corporation,
(U.S. PTO Utility 1992)

<= 22 CHARGE SENSITIVE SWITCH, US PAT 4159473 Assignee: Johnson-I_.azare CanadaJ imited,
(U.S. PTO Utility 1979)

23 CONTROL-SAFE CAPACITIVE SWITCH, US PAT 5233231 Assignee: Pepperl + Fuchs, Inc.,
(U.S. PTO Utility 1993)

Re 24 DC TOUCH CONTROL SWITCH CIRCUIT, US PAT 4758735Assignee: Nartron Corporation,
(U.S. PTO Utility 1988)

= 25 DISCRIMINATING CONTACT SENSOR,US PAT 3911215Assignee: ELOGRAPHICS, INC.,
(U.S. PTO Utility 1975)

< 26 DISPLAY DEVICE HAVING UNPA'TTERNED ‘TOUCH DETECTION, US PAT
4476463Assignee: Interaction Systems, Inc., (U.S. PTO Uuility 1984)

ces 27 ELECTROGRAPHIC SENSOR FOR DETERMINING PLANAR COORDINATES, US PAT
3798370Assignee: ELOGRAPHICS, INC., (U.S. PTO Utility 1974)

& 28 ELECTRONIC SWITCH ARRANGEMENTS, US PAT 3651391 Assignee: BLACK $#amp;amp;
DECKER INC., (U.S. PTO Utility 1972)

eS 29 ELECTRONIC WATCH WITH TOUCH-SENSITIVE KEYS, US PAT 4257117Assignee:
LUbauches S.A., (U.S. PTO Utility 1981)

& 30 ELECTRONICALT.Y ACTUATED ELECTRIC SWITCH, US PAT 4213061 (U.S. PTO Utility
1980)

s 31 HAND SANITIZING STATION, US PAT 4942631 Assignee: Barry Robertson; Rosa, Rudy,
(U.S. PTO Utility 1990)

& 32 INDUCTION COOK-TOP WITH IMPROVED TOUCH CONTROL, US PAT 4308443Assignee:

© 2014 Thomson Reuters. All rights reserved.

http://web2.westlaw.com/print/printstream.aspx?mt=287&prft=HTMLE&pbc=BC6E23F9,,,. 1/26/2014
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Rangaire Corporation, (U.S. PTO Utility 1981)
33 KEYBOARD SWITCH, US PAT 4503294Assignee: Nippon Mektron Ltd., (U.S. PTO Utility

1985)
34 LAMP RESPONSIVE TO THE HUMAN TOUCH UPON A LIVING PLANT AND CONTROL

SYSTEM THEREFOR, US PAT 4152629 (U.S. PTO Utility 1979)
35 LUCENT ELECTROGRAPHIC SENSOR FOR DETERMINING PLANAR COORDINATES,

US PAT 4071689Assignee: Elographics, Incorporated, (U.S. PTO Utility 1978)
36 MULTI-WAY SWITCH SYSTEM HAVING PLURAL REMOTE TOUCH PADS, US PAT

5066898Assignee: Delat Systems, Incorporated, (U.S. PO Utility 1991)
37 NONPLANAR TRANSPARENT ELECTROGRAPHIC SENSOR, US PAT 42208 15Assignee:

Elographics, Inc., (U.S. PTO Utility 1980)
38 PERSONAL-CARE APPARATUS COMPRISING A CAPACITIVE ON/OFF SWITCH, US

PAT 5453644Assignee: U.S. Philips Corporation, (U.S. PTO Utility 1995)
39 PROXIMITY ACTUATED POWER CONTROL VARIABLE AS TO SENSE AND

MAGNITUDE,US PAT 3984757 (U.S. PTO Utility 1976)
40 PROXIMITY CONTROLLED POWER SWITCHING CIRCUIT, US PAT 4246533 (U.S. PTO

Utility 1981)
4} PROXIMITY PAD WITH CONTROLLED ILLUMINATION,US PAT 4016453 (U.S. PTO

Utility 1977)
42 PROXIMITY SWITCHING SYSTEM, US PAT 4031408 (U.S. PTO Utility 1977)
43 SELT' TIMING SWITCII, US PAT 3965465 (U.S. PTO Utility 1976)
44 SINGLE-FILECTRODE CAPACITANCF, TOUCHPAD SENSOR SYSTEMS, US PAT

4237421 Assignee: General Electric Company, (U.S. PTO Utility 1980)
45 TOUCH ACTIVATED AC, FULL WAVE, TWO WIRE SWITCHES, US PAT

3549909Assignee: HALI.7,BARKAN INSTRUMENTS, INC., (U.S. PTO Utility 1970)
46 TOUCH-CONTROL ADAPTER FOR ELECTRIC LAMPS, US PAT 4211959Assignee: Westek

Corporation, (U.S. PTO Utility 1980)
47 TOUCH CONTROL FOR ELECTRICAL APPARATUS, US PAT 3641410Assignee: BLACK

$#amp;amp; DECKER INC., (U.S. PTO Utility 1972)
48 TOUCH CONTROL SWITCH, US PAT 4289972 (U.S. PTO Utility 1981)
49 TOUCH CONTROL SWITCH, US PAT 4264831 (U.S. PTO Utility 1981)

30 TOUCH CONTROL SWITCH, US PAT 4210822 (U.S. PTO Utility 1980)
31 TOUCH CONTROL SWITCH CIRCUIT, US PAT 4731548Assignee: Nartron Corporation,

(U.S. PTO Utility 1988)
32 TOUCH CONTROL SYSTEM, US PAT 5572205Assignee: Donnelly Technology,Inc., (U.S.

PTO Utility 1996)
53 TOUCH CONTROLLED DISPLAY DEVICE, US PAT 4910504Assignee: Touch Display

Systems AB, (U.S. PTO Utility 1990)
34 TOUCH CONTROLLED ELECTRIC LIGIIT SOCKET WITT] INGI CURRENT

TOLERANCE, US PAT5208516 (U.S. PTO Utility 1993)

OO
ee

oo%950%0EB©0%8&MF   
© 2014 Thomson Reuters. All rights reserved.
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55 TOUCH LAMP, LATCHING AC SOLID STATE TOUCH SWITCH USABLE WITH SUCH
LAMP, AND CIRCUITS FOR THE SAME, US PAT 3899713Assignee: HALL?BARKAN
INSTRUMENTS, INC., (U.S. PTO Utility 1975)

36 TOUCH OVERLAY FOR IMPROVED TOUCH SENSTTIVITY, US PAT 5386219Assignee:
International Business Machines Corp., (U.S. PTO Utility 1995)

37 TOUCH RESPONSIVE POWER CONTROL SYSTEM,US PAT 4939382 (U.S. PTO Utility
1990)

58 TOUCH-RESPONSIVE SOCKET, US PAT 4101805Assignee: Destron,Inc., (U.S. PTO Utility
1978)

59 TOUCH SENSITIVE CONTROL PANEL, US PAT 5012124 (U.S. PTO Ubility 1991)
60 TOUCH SENSITIVE ELECTRIC SWITCH, US PAT 4289980 (U.S. PTO Utility 1981)

61 TOUCH SENSITIVE ELECTRONIC SWITCH, US PAT 3879618Assignee: MAGIC DOT,
INC., (U.S. PTO Utility 1975)

62 TOUCH SENSITIVE POWER CONTROT. CIRCUIT, US PAT 3666988Assignee: ROBERT FE
BELLIS, (U.S. PTO Utility 1972)

63 TOUCH SENSITIVE POWER CONTROL SYSTEM, US PAT 3919596Assignee: BELLIS
ROBERT ELLIOTT, (U.S. PTO Utility 1975)

64 TOUCH SENSITIVE SWITCH, US PAT 4360737Assignee: Leviton Manufacturing Co., Inc.,
(U.S. PTO Utility 1982)

65 TOUCH SWITCH CIRCUITS, US PAT 4119864Assignee: RCA Corporation, (U.S. PTO Utility
1978)

66 TOUCH SWITCH DEVICE, US PAT 4352141 Assignee: Starcote Limited, (U.S. PTO Utility
1982)

67 TOUCH TERMINAL WITH RELIABLE PAD SELECTION, US PAT 4374381 Assignee:
Interaction Systems, Inc., (U.S. PTO Utility 1983)

 
© 2014 Thomson Reuters. All rights reserved.
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LexisNexis CourtLink - Show Docket Page 1 of 2

"SASSERAAAARTHAS

US District Court Civil Docket

 
1:10cv691

Nariron Corporation et aiv. Hourmand

This case was retrieved from the court on Sunday, January 26, 2014
Tatesteteiceteetecateecatecateacetateataataateataaaaaaaaaaateateaaacaaaacaaetnaaaaacaaaaaaaacaaaanicaaetnaeeeaetnaeaeabateeee

%:07/20/ 2010

9: Judge Robert HolmesBell ; CLOSED
$: 09/08/2010 

Nature of sult: Patent (830)

:: Patent Infringement

 
i: Federal Question

Litiganis

tute: 28:1338

x8: None

t: $0
s: Patent
 

Atlorneys

Nartron Corporation Robert C.J. Tuttle
Plaintiff ATTORNEYTO BE NOTICED

Brooks Kushman PC

1000 Town Ctr., 22nd FI.
Southfield , Ml 48075-1238
USA

(248) 358-4400
Fax: (248) 358-3351
Email: Rtuttle@brookskushman.Com

Uusi, Lle Robert C.J. Tuttle
Plaintiff ATTORNEYTO BE NOTICED

Brooks Kushman PC

1000 Town Ctr., 22nd FI.
Southfield , Ml 48075-1238
USA

(248) 358-4400
Fax: (248) 358-3351
Email: Rtuttle@brookskushman.Com

Byron Hourmand
Defendant

Date # Proceeding Taxt Source

07/20/2010 1 COMPLAINT against Byron Hourmand filed by Nartron Corporation, UUSI,
LLC (Attachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Exhibit C, # 4 Exhibit
D, # 5 Exhibit E, # 6 Exhibit F, # 7 Exhibit G, # 8 Exhibit H, # 9 Exhibit I,
# 10 Exhibit J, # 11 Exhibit K, # 12 Civil Cover Sheet)(rmw) (Entered:
07/21/2010)

https://courtlinklexisnexis.com/ControlSupport/UserControls/ShowDocket.aspx?Key=151.... 1/26/2014
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LexisNexis CourtLink - Show Docket Page 2 of 2

07/20/2010

07/20/2010

07/20/2010

07/20/2010

07/21/2010

08/16/2010

08/16/2010

09/01/2010

09/08/2010

09/09/2010

RECEIPT: in the amount of $350.00, receipt number GRO20949; for filing
fees (rmw) (Entered: 07/21/2010)

SUMMONS ISSUEDas to defendant Byron Hourmand (rmw) (Entered:
07/21/2010)

CORPORATE DISCLOSURE STATEMENTby Nartron Corporation (rmw)
(Entered: 07/21/2010)

CORPORATE DISCLOSURE STATEMENT by UUSI, LLC (rmw) (Entered:
07/21/2010)

REPORTfrom the Clerk, WDMI, to the Director of the U.S. Patent and
Trademark Office on the filing of a PATENT ACTION (rmw) (Entered:
07/21/2010)

SUMMONSreturned executed; Byron Hourmand served on 8/4/2010,
answer due 8/25/2010 (Brandenburg, Robert) (Entered: 08/16/2010)

SUMMONSreturned executed; Byron Hourmand served on 7/27/2010,
answer due 8/25/2010 (Brandenburg, Robert) (Entered: 08/16/2010)

UNOPPOSED MOTION to approve consent judgment by plaintiffs Nartron
Corporation, UUSI, LLC; (Tuttle, Robert) (Entered: 09/01/2010)

ORDER granting 7 motion to approve consent judgment ; signed by Judge
Robert Holmes Bell (Judge Robert Holmes Bell, keb) (Entered:
09/08/2010)

REPORTfrom the Clerk, WDMI, to the Director of the U.S. Patent and

Trademark Office on the determination of a PATENT ACTION (gjf)
(Entered: 09/09/2010)

WWWWWWWWWWWTTT

Copyright © 2014 LexisNexis CourtLink, Inc. All rights reserved.
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REESE

US District Court Civil Docket

 
Qrg, Lid., A/ K/ A Quantum Research Group, Lid. v. Nartron Corporation

This case was retrieved from the court on Sunday, January 26, 2014
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: CLOSED

11/28/2007

28:2201

§: Both

18: $0
ys: Patent

 
 
 

t: Patent (830)

e: Declaratory Judgement

 {: None

U.S. District Court, Western
District of PA, 2:06-CV-500

ion: Federal Question

 
Litigants Attorneys

Qrg, Ltd. Andrew E. Falsetti
a/k/a Quantum Research Group, Ltd. LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Plaintiff [Term: 10/23/2007]

Reed Smith LLP
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412-288-3844

Email: Afalsetti@reedsmith.Com

Clay P. Hughes
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Reed Smith
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412.288.3008

Email: Chughes@reedsmith.Com

Gene A. Tabachnick

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Reed Smith LLP
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412-288-3258

Email: Gtabachnick@reedsmith.Com

Robert B. Hoffman
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LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Eckert Seamans Cherin & Mellott, LLC
213 Market Street, 8th Floor
Harrisburg , PA 17101
USA

(717) 237-7182
Email: Rnoffman@eckertseamans.Com

Nartron Corporation Mark D. Chuey
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Brooks KushmanP.C.
1000 Town Center 22nd Floor

Southfield , Ml 48075-1238
USA
248-358-4400

Email: Mchuey@brookskushman.Com

Mark A. Grace

LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Cohen & Grigsby PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222-1319
USA
412-297-4900

Email: Mgrace@cohenlaw.Com

Robert C.J. Tuttle

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Brooks KushmanP.C.
1000 Town Center 22nd Floor

Southfield , Ml 48075-1238
USA
248-358-4400

Email: Rtutthke@brookskushman.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Cohen & Grigsby, PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222
USA
412-297-4900

Email: Twettach@cohenlaw.Com

Jill L. Bradley
ATTORNEY TO BE NOTICED

Cohen & Grigsby, P.C.
625 Liberty Avenue
Pittsburgh , PA 15222-3152
USA
412-297-4707

Email: Joradley@cohenlaw.Com

Nartron Corporation Mark D. Chuey
Counterclaim Plaintiff LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Brooks Kushman P.C.
1000 Town Center 22nd Floor

Southfield , Ml 48075-1238
USA
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248-358-4400

Email: Mchuey@brookskushman.Com

Mark A. Grace

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Cohen & Grigsby PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222-1319
USA
412-297-4900

Email: Mgrace@cohenlaw.Com

Robert C.J. Tuttle

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Brooks Kushman P.C.
1000 Town Center 22nd Floor

Southfield , Ml 48075-1238
USA
248-358-4400

Email: Rtuttle@brookskushman.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEYTO BE NOTICED

Cohen & Grigsby, PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222
USA
412-297-4900

Email: Twettach@cohenlaw.Com

Jill L. Bradley
ATTORNEY TO BE NOTICED

Cohen & Grigsby, P.C.
625 Liberty Avenue
Pittsburgh , PA 15222-3152
USA
412-297-4707

Email: Joradley@cohenlaw.Com

Qrg, Ltd. Andrew E.Falsetti
Counterclaim Defendant LEAD ATTORNEY; ATTORNEYTO BE NOTICED

[ Term: 10/23/2007]
Reed Smith LLP
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412-288-3844

Email: Afalsetti@reedsmith.cCom

Clay P. Hughes
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Reed Smith
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412.288.3008

Email: Chughes@reedsmith.Com

Gene A. Tabachnick

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
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Date

09/12/2006

09/13/2006

09/13/2006

09/20/2006

09/21/2006

#

1

Reed Smith LLP
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412-288-3258

Email: Gtabachnick@reedsmith.Com

Robert B. Hoffman

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Eckert Seamans Cherin & Mellott, LLC
213 Market Street, 8th Floor

Harrisburg , PA 17101
USA

(717) 237-7182
Email: Rnoffman@eckertseamans.Com

Proceading Text Source

Case transferred in from District of Western District of Pennsylvania; Case
Number 2:06-CV-500. Original file with documents numbered 1-17,
certified copy of transfer order and docket sheet received., filed by QRG,
LTD.. (Attachments: # 1 Civil Cover Sheet # 2 Receipt# 3 Doc. 2-
Disclosure Statement# 4 Doc. 3- Summons# 5 Doc. 4- Motion to

Dismiss# 6 Proposed Order to Motion to Dismiss# 7 Doc. 5- Brief in
Support to Motion to Dismiss# 8 Exhibit A# 9 Exhibit B# 10 Exhibit C# 11
Doc. 6- Notice of Appearance by Thomas C. Wettach# 12 Doc. 7- Notice;
Response to Motion to Dismiss# 13 Doc. 8- Motion for Discovery# 14
Proposed Order for Motion for Discovery# 15 Exhibit 1# 16 Exhibit 2# 17
Exhibit 3# 18 Exhibit 4# 19 Exhibit 64 20 Exhibit 7# 21 Exhibit 8# 22

Exhibit 94 23 Exhibit 5 (Motion for Discovery)# 24 Doc. 9-
Notice: Response to Motion for Discovery# 25 Doc. 10- Brief in Opp. to
Motion for Discovery# 26 Exhibit A (Brief in Opp. to Discovery)# 27
Exhibit B (Brief in Opp. to Discovery)# 28 Exhibit C (Brief in Opp. for
Discovery)# 29 Exhibit D- (Brief in Opp. to Discovery)# 30 Doc. 11- Order
Granting Motion for Discovery# 31 Doc. 12- Brief in Opp. to Motion to
Dismiss# 32 Exhibit A (Brief in Opp. to Motion to Dismiss)# 33 Exhibit B
(Brief in Opp. to Motion to Dismiss)# 34 Exhibit C (Brief in Opp. to Motion
o Dismiss)# 35 Declaration of Richard T. Ting# 36 Declaration of Andrew

E. Falsetti# 37 Declaration of Harald Philipp# 38 Declaration of Chris
Bede# 39 Doc. 3 - Motion for Leave to File a Brief in Reply# 40 Exhibit A
(Motion to File Brief in Reply)# 41 Doc. 14- Response to Motion for Leave
to File a Brief in Reply# 42 Supplemental Declaration of Richard Ting# 43
Doc. 15-Order Granting Motion to File Brief in Reply# 44 Doc. 16- Brief in
Reply# 45 Exhibit A (Brief in Reply)# 46 Doc. 17- Order Denying Motion
to Dismiss. ADDITIONAL ATTACHMENTS ADDED- TRANSFER LETTER AND

DOCKET FROM WESTERN DISTRICT OF PA(s) added on 9/13/2006 (crh, ).
(Entered: 09/13/2006)

SPECIAL ADMISSION FORM SENTto Andrew E. Falsetti, Mark A. Grace
&amp; Thomas C. Wettach (erh, ) (Entered: 09/13/2006)

Transfer Letter to Counsel (crh, ) (Entered: 09/13/2006)

NOTICE: A Case Mgmnt Conf has been set for 10/24/2006 @ 9:15 AM
before Honorable Sylvia H. Rambo. This conference is by phone and the
call is to initiated by the pltf. unless otherwise agreed upon. A joint case
mgmnt planis to be filed n/I/t 10/17/06.(ma, ) (Entered: 09/20/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Andrew E.
Falsetti on behalf of QRG, LTD. Attorney Andrew E. Falsetti is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146455
(Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)
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09/21/2006

09/21/2006

09/22/2006

09/22/2006

09/29/2006

09/29/2006

10/02/2006

10/02/2006

10/06/2006

10/17/2006

10/18/2006

10/18/2006

10/19/2006

10/19/2006

10/24/2006

11/01/2006

10

11

12

13

14

15

16

17

18

20

21

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Gene A.
Tabachnick on behalf of QRG, LTD. Attorney Gene A. Tabachnickis
seeking special admission. Filing Fee: 25.00 Receipt Number: 111 146455
(Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)

NOTICE of Appearance by Robert B. Hoffman on behalf of QRG, LTD.
(Hoffman, Robert) (Entered: 09/21/2006)

SPECIAL ADMISSIONS FORM APPROVEDas to Andrew Falsetti, Esg. on
behalf of ORG, LTDSigned by Judge Sylvia H. Rambo on 09/22/06. (ma, )
(Entered: 09/22/2006)

SPECIAL ADMISSIONS FORM APPROVEDas to Gene Tabachnick, Esq. on
behalf of QRG, LTDSigned by Judge Sylvia H. Rambo on 09/22/06. (ma, )
(Entered: 09/22/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark D. Chuey on
behalf of NARTRON CORPORATION Attorney Mark D. Chuey is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146486 (crh, )
(Entered: 09/29/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Robert C.J. Tuttle
on behalf of NARTRON CORPORATIONAttorney Robert C.J. Tuttle is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111 146485.
(crh, ) (Entered: 09/29/2006)

SPECI AL ADMISSIONS FORM APPROVEDas to Mark D. Chuey, Esq. on
behalf of Nartron/Signed by Judge Sylvia H. Rambo on 10/02/06. (ma, )
(Entered: 10/02/2006)

SPECI AL ADMISSIONS FORM APPROVEDasto Robert Tuttle, Esq. on
behalf of Nartron.Signed by Judge Sylvia H. Rambo on 10/02/06. (ma,)
(Entered: 10/02/2006)

ANSWERto Complaint by NARTRON CORPORATION. (Attachments: # 1
Exhibit(s) A# 2 Exhibit(s) B)(Bradley, Jill) (Entered: 10/06/2006)

CASE MANAGEMENTPLAN by QRG, LTD.. (Falsetti, Andrew) (Entered:
10/17/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark A. Grace on
behalf of NARTRON CORPORATION Attorney Mark A. Grace is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146621. (crh, )
(Entered: 10/18/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Thomas C.
Wettach on behalf of NARTRON CORPORATION Attorney Thomas C.
Wettach is seeking special admission. Filing Fee: 25.00 Receipt Number:
111 146621. (erh, ) (Entered: 10/18/2006)

SPECI AL ADMISSIONS FORM APPROVEDas to Mark Grace, Esq. on behalf
of NartronSigned by Judge Sylvia H. Rambo on 10/19/06. (ma, ) (Entered:
10/19/2006)

SPECI AL ADMISSIONS FORM APPROVEDas to Thomas Wettach, Esq. on
behalf of NartronSigned by Judge Sylvia H. Rambo on 10/19/06. (ma, )
(Entered: 10/19/2006)

ORDER - STANDARD CASE MANAGEMENT TRACKCase placed on the
08/2007 trial list. Cases on this list are scheduled to begin on 9/4/2007
following all j/s's starting at 9:30 AM. A date certain may be discussed at
the PTC which is set for 8/17/2007 @ 1:30 PM; Discovery due by
2/28/2007. Dispositive Mtns due by 6/20/2007. PTMs due by 8/10/2007.
See order for other ddls. Signed by Judge Sylvia H. Rambo on 10/24/06.
(ma, ) (Entered: 10/24/2006)

MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(1) by NARTRON
CORPORATION. (Attachments: # 1 Certificate of Compliance With Local
Rule 7.1# 2 Proposed Order)(Grace, Mark) (Entered: 11/01/2006)
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11/01/2006

11/16/2006

11/27/2006

11/30/2006

12/01/2006

12/01/2006

02/12/2007

03/02/2007

03/02/2007

03/08/2007

03/19/2007

03/20/2007

03/23/2007

03/26/2007

03/29/2007

22

23

24

25

26

27

29

30

31

32

33

34

35

36

BRIEF IN SUPPORT re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12

(b)(1) filed by NARTRON CORPORATION. (Attachments: # 1 Declaration of
John E. Nemazi# 2 Exhibit(s) A - G)(Grace, Mark) (Entered: 11/01/2006)
BRIEF IN OPPOSITION re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P.

12(b)(1) filed by QRG, LTD.. (Attachments: # 1 Affidavit /Declaration of
Harald Philipp# 2 Exhibit(s) 1# 3 Exhibit(s) 2# 4 Exhibit(s) 34 5 Exhibit
(s) 4# 6 Exhibit(s) 5# 7 Exhibit(s) 6# 8 Exhibit(s) 7)(Falsetti, Andrew)
(Entered: 11/16/2006)

REPLY BRIEF re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(1)
filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit(s) 1)(Grace,
Mark) (Entered: 11/27/2006)

MOTIONto Clarify The Case Caption by QRG, LTD.. (Attachments: # 1
Certificate of Compliance with Local Rule 7.1# 2 Proposed Order) (Falsetti,
Andrew) (Entered: 11/30/2006)

BRIEF IN SUPPORT re 25 MCTIONto Clarify The Case Caption filed by
QRG, LTD..(Falsetti, Andrew) (Entered: 12/01/2006)

ORDER deferring ruling on Motion to Clarify 25 pending decision on dft's
mtn to dismissSigned by Judge Sylvia H. Rambo on 12/01/06 (ma, )
(Entered: 12/01/2006)

NOTICE by QRG, LTD. of Dismissal of Related Action (Attachments: # 1
Appendix Eastern District of Michigan Order and Opinion Granting Motion
to Dismiss) (Falsetti, Andrew) (Entered: 02/12/2007)

MEMORANDUM AND ORDER: Denying in part dft's mtn to dismiss 21 as
follows: a) The Court will reserve ruling with regard to the
"capacitivetouch sensor products and related components" issue and grant
Pitf IV toamend the complaint on or before 4/2/07.b) Mtn is denied in all
other respects.2) Pitf's Mtn to Clarify the Case Caption 25 isGRANTED. The
Cirk shall change the case caption as to pltf to read: "QRG, Ltd., a/k/a
Quantum Research Group,Ltd., Plaintiff." All future filings shall display this
caption. 3) An amended cmo will follow.Signed by Judge Sylvia H. Rambo
on 03/02/07 (ma, ) (Entered: 03/02/2007)
AMENDED CASE MANAGEMENT ORDER: J/S and Trial continued to the

10/1/2007 list beginning at 9:30 AM before Honorable Sylvia H. Rambo.
Discovery due by 3/30/2007. Dispositive Mts ddl 7/20/2007. PTMs due by
9/7/2007. PTC rescheduled for 9/14/2007 @ 10:00 AM before Honorable
Sylvia H. Rambo. See order for other ddis.Signed by Judge Sylvia H.
Rambo on 03/02/07. (ma, ) (Entered: 03/02/2007)

AMENDED COMPLAINT against NARTRON CORPORATION, filed by QRG,
LTD..(Falsetti, Andrew) (Entered: 03/08/2007)

ANSWERto Amended Complaint, COUNTERCLAIM against all defendants
by NARTRON CORPORATION. (Grace, Mark) (Entered: 03/19/2007)

Correction made to docket sheet to reflect QRG, LTD. as the Counterclaim
Defendant with appropriate counsel listed as per the 3/19/07 Amended
Complaint and Counterclaim 33 . (dfm ) (Entered: 03/20/2007)

MOTIONto Strike Counterclaim by QRG, LTD.. (Attachments: # 1 Exhibit
(s) A# 2 Exhibit(s) B# 3 Exhibit(s) C# 4 Exhibit(s) D# 5 Brief in Support#
6 Proposed Order)(Falsetti, Andrew) (Entered: 03/23/2007)

BRIEF IN SUPPORT re 34 MOTIONto Strike Counterclaim filed by QRG,
LTD..(Falsetti, Andrew) (Entered: 03/26/2007)

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by NARTRON
CORPORATION. (Attachments: # 1 Exhibit(s) A# 2 Exhibit(s) B# 3 Exhibit
(s) C- Part 1# 4 Exhibit(s) C - Part 2# 5 Exhibit(s) D# 6 Exhibit(s) E# 7
Exhibit(s) F# 8 Exhibit(s) G# 9 Exhibit(s) H# 10 Exhibit(s) |)(Grace,
Mark) (Entered: 03/29/2007)
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03/29/2007

04/12/2007

04/23/2007

04/23/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/08/2007

05/08/2007

05/08/2007

05/10/2007

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

54

CERTIFICATE of of Compliance by NARTRON CORPORATIONre 36 Reply
Brief,. (Grace, Mark) (Entered: 03/29/2007)

REPLY BRIEF re 34 MOTIONto Strike Counterclaim filed by QRG, LTD..
(Falsetti, Andrew) (Entered: 04/12/2007)

MEMORANDUM AND ORDERdenying pitf's Motion to Strike 34 .Signed by
Judge Sylvia H. Rambo on 04/23/07 (ma, ) (Entered: 04/23/2007)

NOTICE: A scheduling Conference has been scheduled for 5/10/2007 @
9:00 AM before Honorable Sylvia H. Rambo. This conference is by phone
with the call to be initiated by the pltf.Signed by Judge Sylvia H. Rambo
on 04/23/07. (ma, ) (Entered: 04/23/2007)

REPLY/ ANSWERto Counterclaim for Patent Infringement by QRG, LTD..
(Falsetti, Andrew) (Entered: 05/07/2007)

MOTIONfor Partial Summary Judgment on Plaintiff QRG's Declaratory
Judgment Claim for Unenforceability of The Five Nartron Patents-In-Suit
by NARTRON CORPORATION.(Grace, Mark) (Entered: 05/07/2007)

STATEMENT OF FACTS re 42 MOTIONfor Partial Summary Judgment on
Plaintiff QRG's Declaratory Judgment Claim for Unenforceability of The Five
Nartron Patents-In-Suit filed by NARTRON CORPORATION. (Attachments:
# 1 Index of Exhibits# 2 Exhibit(s) A# 3 Exhibit(s) B# 4 Exhibit(s) C)
(Grace, Mark) (Entered: 05/07/2007)

BRIEF IN SUPPORT re 42 MOTIONfor Partial Summary Judgment on
Plaintiff QRG's Declaratory Judgment Claim for Unenforceability of The Five
Nartron Patents-In-Suit filed by NARTRON CORPORATION.(Grace, Mark)
(Entered: 05/07/2007)

EXHIBIT A to Brief in Support by NARTRON CORPORATIONre 44 Brief in
Support. (Grace, Mark) (Entered: 05/07/2007)

EXHIBIT PROPOSED ORDER by NARTRON CORPORATIONre 42 MOTION
for Partial Summary Judgment on Plaintiff QRG's Declaratory Judgment
Claim for Unenforceability of The Five Nartron Patents-In-Suit. (Grace,
Mark) (Entered: 05/07/2007)

MOTIONfor Partial Summary Judgment that the Nartron Patents-In-Suit
Are Not Invalid by NARTRON CORPORATION. (Attachments: # 1 Proposed
Order)(Grace, Mark) (Entered: 05/07/2007)

STATEMENTOF FACTS re 47 MOTIONfor Partial Summary Judgment that
the Nartron Patents-In-Suit Are Not Invalid filed by NARTRON
CORPORATION. (Attachments: # 1 Index# 2 Exhibit(s) A# 3 Exhibit(s) B#
4 Exhibit(s) C# 5 Exhibit(s) D# 6 Exhibit(s) E)(Grace, Mark) (Entered:
05/07/2007)

BRIEF IN SUPPORT re 47 MOTIONfor Partial Summary Judgment that the
Nartron Patents-In-Suit Are Not Invalid filed by NARTRON GORPORATION.
(Attachments: # 1 Exhibit(s) A)(Grace, Mark) (Entered: 05/07/2007)

CERTIFICATE of Compliance with Word-Count Limit by NARTRON
CORPORATIONre 44 Brief in Support. (Grace, Mark) (Entered:
05/08/2007)

CERTIFICATE of Compliance with Word-Count Limit by NARTRON
CORPORATIONre 49 Brief in Support. (Grace, Mark) (Entered:
05/08/2007)

 
Pursuant to the Local Rules and ECF User Manual, all motions and briefs
should be filed simultaneously with their corresponding proposed orders,
exhibits and any certificates as attachments to the main documents and
not as individual documents. (dfm ) (Entered: 05/08/2007)

ORDER: 1) The fact discovery ddl shall be ext'd to (90) daysfrom the date
of this order;2) W/i (30) days of this order, the parties shall depose
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06/14/2007

06/19/2007

07/09/2007

07/13/2007

07/27/2007

08/01/2007

08/10/2007

09/26/2007

55

56

58

59

60

61

62

63

Mr.Ingraham, an inventor;3) W/i (30) days of this order, the parties shall
jointlydetermine whether the issues and patents involved in this case can
be narrowed;4) A telephonic status conference shall take place on
6/26/07, at 9:30 a.m. Pltf shall initiate the call; 5) Briefing of Nartrons two
partial mtns for sum jgm (Docs. 42 and 47 ) is STAYED until 8/17/07. On
or before that date,Nartron shall notify the crt and QRG whetherit intends
to rely upon the mtnsas they are, or withdraw the mtns and file a new
dispositive mtn. If Nartronelects to file a new dispositive mtn, it must do
so by 8/17/07. If Nartronleaves the mtns as they are, briefing will resume
in accord w/LRs and QRGs responseswill be due on or before 9/4/07;6)
The case management deadlines are amended as follows: Jury
Selection/Trial Date December 3, 2007@ 9:30 AMFact Discovery Ddl
8/10/07; Amended Dispositive Mtns &amp; Brsups 08/17/07; Plitfs Expert
Reports 08/24/07; Dfts Expert Reports 09/7/07;Supplemental Reports
09/21/07;Mtns in Limine &amp; Brsups 10/09/07;Mts in Limine Response
10/19/07;Mtns in Limine Reply 10/26/07;P-T Conference 11/16/07@
11:00 AM;P-T Memoranda 11/9/07; Signed by Judge Sylvia H. Rambo on
05/10/07. (ma, ) (Entered: 05/10/2007)

STATUS REPORTto the Court on Narrowing of Issues and Patents
Involved, and Request for Order for Mandatory Rule 26(a)(1) Disclosures
by the Parties by NARTRON CORPORATION. (Attachments: # 1 Exhibit(s)
A# 2 Exhibit(s) B# 3 Exhibit(s) C# 4 Exhibit(s) D)(Grace, Mark) (Entered:
06/14/2007)

ORDER: PItf QRG, Ltd. a/k/a Quantum Research Group, Ltd. shall respond
to thepoints and proposals set forth in Nartrons status report 55 and
proposed order no later thanJuly 9, 2007. Signed by Judge Sylvia H.
Rambo on 06/19/07. (ma, ) (Entered: 06/19/2007)

NOTICE by QRG, LTD. in Response to Nartron's Report and Proposed
Order (Attachments: # 1 Word-Count Certificate# 2 Proposed Order # 3
Exhibit(s) 1# 4 Exhibit(s) 2# 5 Exhibit(s) 34 6 Exhibit(s) 4# 7 Exhibit(s)
5# 8 Exhibit(s) 6# 9 Exhibit(s) 8# 10 Exhibit(s) 94 11 Exhibit(s) 10# 12
Exhibit(s) 11# 13 Exhibit(s) 12# 14 Exhibit(s) 7)(Falsetti, Andrew)
(Entered: 07/09/2007)

RESPONSE by NARTRON CORPORATIONto 58 Notice,. (Attachments: # 1
Exhibit(s) 1-4)(Grace, Mark) (Entered: 07/13/2007)

Joint MOTION for Extension of Time to Complete Discovery by QRG, LTD..
(Attachments: # 1 Proposed Order)(Falsetti, Andrew) (Entered:
07/27/2007)

MEMORANDUM AND ORDER:1) The claims and counterclaim in the
captioned case are limited tothose involving QRGs QProx E2SR, QT110,
QT113, QT9701, and QT1106products, and Nartrons patents U.S. patents:
4,731,548; 4,758,735; 4,831,279;5,087,825; 5,796,183. All other claims

are DISMISSEDfor lack of subject matterjurisdiction.2) Defendant Nartron
Corporations Motion for Partial SummaryJudgment on Plaintiff QRGs
Declaratory Judgment Claim for Unenforceability ofthe Five Nartron
Patents-in-Suit 42 and Motion for Partial SummaryJudgment that the
Nartron Patents-in-Suit are not Invalid 47 areSTRICKEN.3) Disposition of
the parties Joint Motion to Revise Case ManagementOrder 60 is deferred
pending the outcome of mediation.4) The parties shall notify the court no
later than August 10, 2007,whether they intend to obtain their own
mediator or request the court to appoint amediator.5) Mediation shall be
completed no later than September 14, 2007.Signed by Judge Sylvia H.
Rambo on 08/01/07 (ma, ) (Entered: 08/01/2007)

NOTICE by QRG, LTD. and Nartron Corporation Regarding Mediator
Selection (Falsetti, Andrew) (Entered: 08/10/2007)

STATUS REPORT by NARTRON CORPORATION. (Grace, Mark) (Entered:
09/26/2007)
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10/22/2007

10/23/2007

10/23/2007

10/23/2007

11/28/2007

11/28/2007

64

65

66

67

68

69

STATUS REPORT (Joint) by NARTRON CORPORATION. (Grace, Mark)
(Entered: 10/22/2007)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Clay P. Hughes
on behalf of QRG, LTD. Attorney Clay Hughes is seeking special admission.
Filing fee $ 25, receipt number 1136392.. (Hughes, Clay) (Entered:
10/23/2007)

ATTORNEY SUBSTITUTION - Withdrawal and Entry of Attorney
Appearance. Attorney Andrew E. Falsetti terminated. Attorney Clay P.
Hughes and Clay P. Hughes for QRG, LTD. added. (Hughes, Clay)
(Entered: 10/23/2007)

SPECI AL ADMISSIONS FORM APPROVEDas to Clay Hughes, Esq. on behalf
of QRGSigned by Judge Sylvia H. Rambo on 10/23/07. (ma, ) (Entered:
10/23/2007)

STIPULATION of Dismissal with Prejudice by NARTRON CORPORATION.
(Grace, Mark) (Entered: 11/28/2007)

ORDER APPROVING STIPULATION OF DISMISSAL. Signed byall parties.
Case termed.Signed by Judge Sylvia H. Rambo on 11/28/07. (ma, )
(Entered: 11/28/2007)

Copyright © 2014 LexisNexis CourtLink, Inc. All rights reserved.
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US District Court Civil Docket
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2:06cv500

firg, Lid. v. Nartron Corporation

This case was retrieved from the court on Sunday, January 26, 2014
Tatesteteiceteetecateecatecateacetateataataateataaaaaaaaaaateateaaacaaaacaaetnaaaaacaaaaaaaacaaaanicaaetnaeeeaetnaeaeabateeee

ate Fied: 04/13/2006

 
Donetta W. Ambrose ; CLOSED

: 2: 09/07/ 2006

i: Patent (830) ©: 28:2201

¢: Declaratory Judgment i: Plaintiff

: None : $0
: None : Patent

3: Federal Question

Litiganis Atlorneys

Qrg, Ltd. Andrew E. Falsetti
Plaintiff LEAD ATTORNEY

Reed Smith
435 Sixth Avenue

Pittsburgh , PA 15219-1886
USA

(412) 288-3844
Fax: (412) 288-3063
Email: Afalsetti@reedsmith.cCom

Nartron Corporation Mark A. Grace
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Cohen & Grace, LLC
105 Braunlich Dr. Suite 300

Pittsburgh , PA 15237
USA

(412) 680-1266
Email: Mgrace@cohengrace.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Cohen & Grace LLC

105 Braunlich Drive, Suite #300
Pittsburgh , PA 15237-3351
USA

(412) 847-0300
Email: Twettach@cohengrace.Com

Date # Procesding Text Source
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04/13/2006

04/13/2006

04/14/2006

04/14/2006

04/24/2006

05/08/2006

05/08/2006

05/09/2006

05/09/2006

05/12/2006

05/22/2006

05/26/2006

05/30/2006

05/30/2006

07/31/2006

08/04/2006

08/07/2006

10

11

12

13

14

COMPLAINT against NARTRON CORPORATION( Filing fee $ 350 receipt
number 3312.) filed by QRG, LTD.. (Attachments: # 1 Civil Cover Sheet #
2 Receipt #3312)(jsp) (Entered: 04/14/2006)

Disclosure Statement by QRG, LTD. (jsp) (Entered: 04/14/2006)

Summons Issued as to NARTRON CORPORATION. (jsp) (Entered:
04/14/2006)

Remark: E-mail notification to the U.S. Patent and Trademark Office with

complaint and docket entries attached sent this date. (jsp, ) (Entered:
04/14/2006)

SUMMONS/Return of Service Returned Executed by QRG, LTD.. NARTRON
CORPORATION served on 4/18/2006, answer due 5/8/2006. (Tabachnick,
Gene) (Entered: 04/24/2006)

MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(2) by NARTRON
CORPORATION. (Attachments: # 1 Proposed Order (Grace, Mark)
(Entered: 05/08/2006)

BRIEF in Support re 4 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)
(2) filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit A# 2
Exhibit B# 3 Exhibit C)(Grace, Mark) (Entered: 05/08/2006)

NOTICE of Appearance by Thomas C. Wettach on behalf of NARTRON
CORPORATION (Wettach, Thomas) (Entered: 05/09/2006)

NOTICE: Response to Defendant's Motion to Dismiss (Docket No. 4) due
by 5/30/2006. (jlh ) (Entered: 05/09/2006)

MOTIONfor Discovery on Personal Jurisdiction by QRG, LTD..
(Attachments: # 1 Proposed Order # 2 Exhibit 1# 3 Exhibit 2# 4 Exhibit
34 5 Exhibit 4# 6 Exhibit 5# 7 Exhibit 64 8 Exhibit 7# 9 Exhibit 84 10

Exhibit 9)(Falsetti, Andrew) (Entered: 05/12/2006)

NOTICE: Responseto Plaintiff's Motion for Leave to Take Discovery on the
Personal Jurisdiction Issue Raised by Defendant's Motion to Dismiss shall
be due by 5/29/2006. In addition, the Plaintiff's response to the
Defendant's Motion to Dismiss shall be continued from May 30, 2006 until
a date set forth in a future order of this court. (jlh) (Entered: 05/22/2006)

BRIEF in Opposition re 8 MOTION for Discovery on Personal Jurisdiction
filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit A# 2 Exhibit
B# 3 Exhibit C# 4 Exhibit D)(Grace, Mark) (Entered: 05/26/2006)

 
ORDERgranting 8 Motion for Discovery ( as stated more fully in order).
Signed by Judge Donetta W. Ambrose on 5/30/06. (jlh) (Entered:
05/30/2006)

Response to Motion to Dismiss due by 7/30/2006. (jin) (Entered:
05/30/2006)

BRIEF in Opposition re 4 MOTION to Dismiss Pursuant to Fed.R.Giv.P. 12
(b)(2) filed by QRG, LTD.. (Attachments: # 1 Exhibit A# 2 Exhibit B# 3
Exhibit C# 4 Affidavit /Declaration of Richard T. Ting in Support of Qrg's
Oppostion to Defendant's Motion to Dismiss# 5 Affidavit /Declaration of
Andrew E. Falsetti in Support of Qrg's Oppostion to Defendant's Motion to
Dismiss# 6 Affidavit /Declaration of Harald Philipp in Support of Qrg's
Oppostion to Defendant's Motion to Dismiss# 7 Affidavit /Declaration of
Chris Bede in Support of QRG's Oppostion to Defendant's Motion to
Dismiss) (Falsetti, Andrew) (Entered: 07/31/2006)

MOTION for Leaveto File A Brief in Reply to Plaintiff QRG's Opposition to
Defendant's Motion to Dismiss by NARTRON CORPORATION.
(Attachments: # 1 Exhibit A)(Grace, Mark) (Entered: 08/04/2006)

RESPONSEto Motion re 13 MOTIONfor Leaveto File A Brief in Reply to
Plaintiff QRG's Opposition to Defendant's Motion to Dismiss filed by QRG,
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08/09/2006

08/09/2006

09/07/2006

09/07/2006

09/07/2006

15

16

17

LTD.. (Attachments: # 1 Affidavit /Supplemental Declaration of Richard T.
Ting)(Falsetti, Andrew) (Entered: 08/07/2006)

ORDER granting 13 Motion for Leave to File Reply Brief . Signed by Judge
Donetta W. Ambrose on 8/8/06. (jlh ) (Entered: 08/09/2006)

BRIEF IN REPLY to Response to Motion re 4 MOTION to Dismiss Pursuant
to Fed.R.Civ.P. 12(b)(2) filed by NARTRON CORPORATION. (Attachments:
# 1 Exhibit A)(Grace, Mark) Modified text to reflect title of document on
8/10/2006 (jsp, ). (Entered: 08/09/2006)

ORDERdenying 4 Motion to Dismiss, as set forth more fully in the Opinion
accompanying this Order; It is further ORDEREDthat the within case is
transferred to the United States District Court for the Middle District of

Pennsylvania. The Clerk of Court is directed to transfer this case forthwith
to the U.S. District Court for the Middle District of Pennsylvania. Signed by
Judge Donetta W. Ambrose, Chief Judge, on 09/07/2006. (adb) (Entered:
09/07/2006)

Case transferred to District of USDC Middle District of PA. Originalfile,
certified copy of transfer order, retrieval instructions and docket sheet
sent. (jsp) (Entered: 09/07/2006)

Remark: E-mail notification to the U.S. Patent and Trademark Office with

copy of order transferring this action to the USDC for the Middle District of
Pennsylvania sent on September 7, 2006. (jsp) (Entered: 09/07/2006)

Page 3 of 3
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REESE

US District Court Civil Docket

2:03cv75169

Nartron Corp v. Gen Elec, ef al

This case was retrieved from the court on Sunday, January 26, 2014
JBihbbhbhhhhnhhnhhnhhnhnhhnhhnhnhnhhnhhnhnhahhnhhnhhnhahhohhnbhnbahhnhhnbhabenbthhithhahehnbthhithhnbhnbtbhithhhbhnbthhithhhihnbthhthhnihnbthhihhnihnbthhthhhibnbibhnhhhibnbihhihhhihnbthhnhhnihnbthhnhhhibntthhthhbihntthhbhhbihnbihhihhbihnieeehnihet

&:12/24/ 2003

s: District Judge Nancy G. 
 

Edmunds

Referred To: Magistrate Judge Virginia M. Sade: CLOSED
Morgan GSesed: 02/14/2005

sf Statute:

§: Patent (830) Jury OQemancd: Both
38: $0
<: Patent

  ‘ket: None

 
Liligants Attorneys

Nartron Corporation Ernie L. Brooks - INACTIVE
Plaintiff LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

John E. Nemazi

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email: Jnemazi@brookskushman.Com

Sangeeta G. Shah
LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email: Sshhah@brookskushman.Com

Thomas W. Cunningham
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LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email: Tcunningham@brookskushman.Com

General Electric J. Michael Huget
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor , MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email: Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[ Term: 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy , MI 48083
USA
248-362-3707
Fax: 248-382-0422

Email: Jstuart@oaspc.CGom

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Butzel Long
150 W. Jefferson Suite 100

Detroit , Ml 48226-4430
USA
313-225-7000

Email: Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email: Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEYTO BE NOTICED
One IBM Plaza
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Suite 4700

Chicago , IL 60611-7603
USA
312-222-9350

Maytag Corporation J. Michael Huget
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor , MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email: Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[Term: 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy , MI 48083
USA
248-362-3707
Fax: 248-382-0422

Email: Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Butzel Long
150 W. Jefferson Suite 100

Detroit , Ml 48226-4430
USA
313-225-7000

Email: Orlowski@butzel.cCom

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , MI 48075
USA
248-233-0852
Fax: 214-999-1576

Email: Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
One IBM Plaza
Suite 4700

Chicago , IL 60611-7603
USA

https://courtlinklexisnexis.com/ControlSupport/UserControls/ShowDocket.aspx?Key=151.... 1/26/2014

Page 278 of 1714



Page 279 of 1714

LexisNexis CourtLink - Show Docket Page 4 of 10

312-222-9350

Touchsensor Technologies, L. L. C. J. Michael Huget
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor , MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email: Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[Term: 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy , MI 48083
USA
248-362-3707
Fax: 248-382-0422

Email: Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Butzel Long
150 W. Jefferson Suite 100

Detroit , Ml 48226-4430
USA
313-225-7000

Email: Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEYTO BE NOTICED

Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email: Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
One IBM Plaza
Suite 4700

Chicago , IL 60611-7603
USA
312-222-9350
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Touchsensor Technologies, L. L. C. J. Michael Huget
Counter Claimant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor , MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email: Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Butzel Long
150 W. Jefferson Suite 100

Detroit , Ml 48226-4430
USA
313-225-7000

Email: Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEYTO BE NOTICED

Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email: Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
One IBM Plaza
Suite 4700

Chicago , IL 60611-7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEYTO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email: Sshah@brookskushman.Com

Maytag Corporation J. Michael Huget
Counter Claimant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor
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Ann Arbor , MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email: Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Butzel Long
150 W. Jefferson Suite 100

Detroit , Ml 48226-4430
USA
313-225-7000

Email: Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email: Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
One IBM Plaza
Suite 4700

Chicago , IL 60611-7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEYTO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email: Ssthah@brookskushman.Com

General Electric J. Michael Huget
Counter Claimant LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor , MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255
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Email: Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Butzel Long
150 W. Jefferson Suite 100

Detroit , Ml 48226-4430
USA
313-225-7000

Email: Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEYTO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email: Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
One IBM Plaza
Suite 4700

Chicago , IL 60611-7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEY TO BE NOTICED

Date

12/24/2003

12/24/2003

12/24/2003

01/08/2004

#

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email: Sshah@brookskushman.Com

Procesding Text Source

COMPLAINT for patent infringement and jury demand - Receipt # 36294 -
Date Fee Received: 12/24/03 with attachments A-C (DT) (Entered:
12/29/2003)

REPORTsent to Washington (DT) (Entered: 12/29/2003)

STATEMENTof disclosure of corporate affiliations and financial interests by
plaintiff Nartron Corp (DT) (Entered: 12/29/2003)

AMENDED complaint by plaintiff Nartron Corp for patent infringement, with
jury, exhibits A-C and proof of service. demand (RH) (Entered:
01/09/2004)
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01/14/2004

01/30/2004

02/02/2004

02/02/2004

02/04/2004

02/11/2004

02/11/2004

02/11/2004

02/18/2004

02/18/2004

02/18/2004

03/03/2004

03/03/2004

03/03/2004

03/04/2004

03/10/2004

03/30/2004

03/31/2004

04/06/2004

04/06/2004

04/08/2004

10

11

12

13

14

16

17

18

15

19

21

22

27

23

SUMMONSReturned Executed. General Electric served on 1/12/2004,
answer due 2/2/2004 (NHoll, ) (Entered: 02/03/2004)

SUMMONS Returned Executed. Touchsensor Technologies, L. L. C. served
on 1/15/2004, answer due 2/4/2004 (NHoll, ) (Entered: 02/11/2004)

ATTORNEY APPEARANCE: James W. Stuart appearing on behalf of General
Electric, Maytag Corporation. (NHoll, ) (Entered: 02/11/2004)

SUMMONSReturned Executed. Maytag Corporation served on 1/16/2004,
answer due 2/5/2004. (NHoll, ) (Entered: 02/11/2004)

ATTORNEY APPEARANCE: James W. Stuart appearing on behalf of
Touchsensor Technologies, L. L. ©. (NHoll, } (Entered: 02/12/2004)

ANSWERto Amended Complaint with Affirmative Defenses,
COUNTERCLAIM filed by Touchsensor Technologies, L. L. C. against
Nartron Corporation (NHoll, ) (Entered: 02/17/2004)

ANSWERto Amended Complaint with Affirmative Defenses,
COUNTERCLAIM filed by Maytag Corporation against Nartron Corporation
(NHoll, ) (Entered: 02/17/2004)

ANSWERto Amended Complaint with Affirmative Defenses,
COUNTERCLAIM filed by General Electric against Nartron Corporation
(NHoll, ) (Entered: 02/17/2004)

ANSWERto 9 Counterclaim by Nartron Corporation. (NHoll, ) Modified on
2/23/2004 (NHoll, ). (Entered: 02/23/2004)

ANSWERto 11 Counterclaim by Nartron Corporation. (NHoll, ) (Entered:
02/23/2004)

ANSWERto 10 Counterclaim by Nartron Corporation.(NHoll, ) (Entered:
02/24/2004)

STATEMENT of DISCLOSURE of CORPORATE AFFILIATIONS and FINANCIAL

INTEREST by General Electric (DTyle, ) (Entered: 03/16/2004)

STATEMENT of DISCLOSURE of GORPORATE AFFILIATIONS and FINANCIAL

INTEREST by Maytag Corporation (DTyle, ) (Entered: 03/16/2004)
STATEMENT of DISCLOSURE of CORPORATE AFFILIATIONS and FINANCIAL

INTEREST by Touchsensor Technologies, L. L. C. (DTyle, ) (Entered:
03/16/2004)

NOTICE TO APPEAR: Scheduling Conference set for 4/1/2004 02:00 PM
before Honorable Nancy G Edmunds. (CHem, ) (Entered: 03/04/2004)

STIPULATED ORDERsubstituting attorneys Philip J. Kessler, J. Michael
Huget and Laurie J. Michelson for Maytag Corporation, Touchsensor
Technologies, L. L. C. and General Electric in place of attorney James W.
Stuart Signed by Judge Nancy G Edmunds. (DTyle, ) (Entered:
03/23/2004)

DISCOVERYplan jointly filed pursuant to Federal Rules of Civil Procedure
26(f) (NHoll, ) (Entered: 04/14/2004)

REVISED DISCOVERYplanjointly filed pursuant to Federal Rules of Civil
Procedure 26(f) (NHoll, ) (Entered: 04/14/2004)

Minute Entry -Scheduling Conference held on 4/6/2004 before Honorable
Nancy G Edmunds. Status Conference set for 7/13/2004 02:00 PM before
Honorable Nancy G Edmunds. (CHem, ) (Entered: 04/07/2004)

SCHEDULING ORDER: Status Conference set for 7/13/2004 02:00 PM

before Honorable Nancy G Edmunds. Signed by Honorable Nancy G
Edmunds. (Refer to image for additional dates)(CHem, ) (Entered:
06/10/2004)

STIPULATED PROTECTIVE ORDERSigned by Judge Nancy G Edmunds.
(DTyle, ) (Entered: 04/22/2004)
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06/07/2004

06/10/2004

06/14/2004

06/24/2004

07/01/2004

07/13/2004

07/27/2004

07/27/2004

07/29/2004

07/29/2004

08/13/2004

08/19/2004

08/31/2004

08/31/2004

09/02/2004

09/16/2004

09/23/2004

09/27/2004

24

26

28

29

30

31

32

33

34

35

36

37

39

38

40

At

NOTICEof Appearance by Marshall J. Schmitt, Stanley A. Schlitter on
behalf of General Electric, Maytag Corporation, Touchsensor Technologies,
L.L. G. (DTyle, ) (Entered: 05/06/2004)

(STICKEN 6/10/04) Ex Parte MOTION to Amend/Correct 20 Scheduling
Conference, Set Scheduling Order Deadlines by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit 6/4/04 letter regarding
mediation# 3 Exhibit 6/4/04 letter regarding document production)(Shah,
Sangeeta) Modified on 6/10/2004 (CHem, ). (Entered: 06/07/2004)

ORDERto Strike 25 Ex Parte MOTION to Amend/Correct 20 Scheduling
Conference, Set Scheduling Order Deadlines filed by Nartron Corporation.
Signed by Honorable Nancy G Edmunds. (CHem, ) (Entered: 06/10/2004)

MOTION to Amend/Correct 27 Scheduling Order by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit 6/4/04 letter regarding
mediator# 3 Exhibit 6/4/04 letter regarding document production)(Shah,
Sangeeta) (Entered: 06/14/2004)

RESPONSEto 28 Motion to amend scheduling order filed by General
Electric, Maytag Corporation and Touchsensor Technologies, L. L. C.; with
exhibit A. (DPer, ) (Entered: 06/30/2004)

REPLY to Response re 28 MOTION to Amend/Correct 27 Scheduling Order
filed by Nartron Corporation. (Shah, Sangeeta) (Entered: 07/01/2004)

Minute Entry -Status Conference held on 7/13/2004, parties agreed to
special master, before Honorable Nancy G Edmunds. (CHem, ) (Entered:
07/21/2004)

DECLARATION of compliance by John Robinson Thomas (DTyle, )
(Entered: 08/02/2004)

AFFIDAVIT of John R. Thomas (DTyle, ) (Entered: 08/02/2004)

AMENDED SCHEDULING ORDER: Signed by Honorable Nancy G Edmunds.
(Refer to image for dates)(DTyle, ) (Entered: 08/05/2004)

APPOINTMENT AND ORDERof reference to Special Master Signed by
Honorable Nancy G Edmunds. (DTyle, ) (Entered: 08/05/2004)

MOTION to Amend the scheduling order and MOTION to Compel Discovery
by Nartron Corporation. (Attachments: # 1 Document Continuation # 2
Document Continuation # 3 Document Continuation # 4 Document

Continuation)(DTyle, ) (Entered: 08/16/2004)

RESPONSEto 35 Motion to Amend scheduling order and Motion to Compel
discovery filed by defendants. (DTyle, ) (Entered: 08/23/2004)

ORDER REFERRING MOTIONto Magistrate Judge Komives: 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation. Signed by
Honorable Nancy G Edmunds. (CHem, ) (Entered: 08/31/2004)

REPLY to Response re 35 MOTION to Amend Scheduling Order and
MOTION to Compel filed by Nartron Corporation. (CMul, ) (Entered:
09/02/2004)

NOTICEof hearing on 35 MOTION to Amend/ Correct MOTION to Compel.
Motion Hearing set for 9/15/2004 11:00 AM before Honorable Paul J
Komives. (SJef, ) (Entered: 09/02/2004)

Minute Entry -Motion Hearing held on 9/16/2004 re 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation before
Honorable Paul J Komives. Disposition: TAKEN UNDER ADVISEMENT(Tape
#04-010) (SJef, ) (Entered: 09/16/2004)

ORDER of DISQUALIFICATION and REASSIGNING CASE from Magistrate
Judge Paul J Komives to Magistrte Judge Virginia M Morgan Signed by
Honorable Paul J Komives. (SSchoe, ) (Entered: 09/24/2004)

TRANSCRIPT of Proceedings held on 9/15/04 of plaintiff's motion to amend
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09/29/2004

10/08/2004

10/27/2004

10/29/2004

10/29/2004

11/15/2004

11/15/2004

11/30/2004

02/14/2005

42

43

44

45

46

47

48

49

scheduling order and motion to compel discovery (DTyle, ) (Entered:
09/28/2004)

ORDER Referring Pretrial Matters to Magistrate Judge Virginia M Morgan.
Signed by Honorable Nancy G Edmunds. (CHem, ) (Entered: 09/29/2004)

AMENDED DISCOVERYplan jointly filed pursuant to Federal Rules of Civil
Procedure 26(f); with exhibit A. (Attachments: # 1 Document
Continuation)(DPer, ) (Entered: 10/13/2004)

NOTICE of hearing on 35 MOTION to Amend/Correct MOTION to Compel.
Resolved/Unresolved Issues due by 11/8/2004. Motion Hearing set for
11/15/2004 10:30 AM before Honorable Virginia M Morgan. (JOwe,)
(Entered: 10/27/2004)

STATEMENTof Claim Construction Statement by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit A- Table with Parties’
Proposed Constructions)(Shah, Sangeeta) (Entered: 10/29/2004)

STATEMENTregarding claim construction by General Electric, Maytag
Corporation, Touchsensor Technologies, L. L. C.. (Attachments: # 1
Document Continuation # 2 Document Continuation)(DTyle, ) (Entered:
11/01/2004)

Minute Entry -Motion Hearing not held on 11/15/2004 re 35 MOTIONto
Amend/Correct MOTION to Compel filed by Nartron Corporation before
Honorable Virginia M Morgan. Disposition: WITHDRAWN; CASE SETTLED
(JOwe, ) (Entered: 11/15/2004)

ORDER withdrawing 35 Motion to Amend/Correct, withdrawing 35 Motion
to Compel- Signed by Honorable Virginia M Morgan. (JOwe, ) (Entered:
11/16/2004)

STIPULATED ORDER STAYING CASE. Signed by Honorable Nancy G
Edmunds. (LBeh, ) (Entered: 12/07/2004)

STIPULATED ORDER DISMISSING CASE with prejudice Signed by
Honorable Nancy G Edmunds. (DTyle, ) (Entered: 02/15/2005)

Copyright © 2014 LexisNexis CourtLink, Inc. All rights reserved.
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5,786,783 Apr. 29, 2013 Hourmand, et. ai.

§ 786,183

EX PARTE REEXAMINATION CERTIFICATE C1 (9614th)}

Apr. 29, 29123

Capacilive Responsive Elecirame Switching Cirewt

CORE TERMS: touch, terminal, oscillator, ingut, cutout signal, detecior, responsive, secand
touch, slectroric switching, capacitive ..

Source: Gammand Searching » Dilly, Design and Plant Patents cae
Terms: patnoxn 37969183 (Suggest Terms far My Search)

View: RANEC

Date/Time: Sunday. January 26, e014 - 3:57 PM ESTvt
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Ady Lexis™ Search i Get a Document | Shepard’s® More History

Alerts

FOCUSTerms 5796183 or 5,796,183 Search Within Original Results (1 - 5) View
Source: “Gemmand Searching > Patent Cases from Federail Courts and Administrative

Material

Terms: S?796783 of 5,796,183 (Suggest Terms for My Search)

 

¥Select for FOCUS™or Delivery

& ORG, Lid. v. Nartron Gorg., OIVIL NO. 1:06-GV¥-1777, UNITED STATES DISTRECT
OGURYT FOR THE MIDDLE BISTHICT OF PENNSYLVANIA, &2U07 LS. Bist. LEXIS

5048, August 1, 2007, Decided, August 1, 2007, Filed

 
 

SORE TERMS: patent, infringement, declaratory judgment, sublect matter

jurisdiction, counter aim, product lines, discovery, status report, identHication,apprehensio

lines do not infringe US. patents: 4,737,548: 4,758,735; 4,837,279; 5.087 825:
5, 786,183 (’paients’). Nariron asseris a counterclaim that some of QRG's5s OProx

. products . and Nariran’s patents -- U.S. patents: 4,731,548; 4,756,738:
4,831,879: 5 087,825: 5,798,183. Al other claims are DISMISSEDfor lack of
subject matter

® ORG, Lid. v. Nartran Gare. CIVIL NO) 1:06-CV-1777 | UNITED ee vistRLCTCOURT FOR THE MIDDLE DISTRICT OF PENNSYLVANIA,2007 US. Dist. LE
29725, April 23, 2007, Decided , April 23, 2007, Filed , Claim dismissed |byOR,
Lid. v. Wartron Goro., 2007 U.S. Dist. LEAIS $5845 (M.D. Pa., Aug. 1, 2007)

  

SORE TERMS: countarciaim, discovery, amend, declaratory judgment, inexcusabledelay, infringament, bad faith, futility,‘patent, product lines ...

. mot vidlate Nartron’s patents (U.S. patents: 4,731,548; 4,788,735; 4,ere279;§,087,825: 8,796,183 (patenis"}). Nartronm has filed an answer to ORG
arnended decia ratory

EDFa STATES DISTRICT

. Supp. 2d 14%; 2007
1O7, Filed , Motion ta

EXIS 29725 (MB,

 oo . ORG. fo. v. Nartron Gorp., CIVIL NO. 1:96-C¥-1777 , UNITCOURT FOR THE MIDDLE DISTRICT OF PENNSYLVANIA, 543
US. Dist. LEXIS 14782, March 2, 2087, Deciced , March “9. 2
strike danied by GAG, Lid. v. Nartron Gorp., 2007 U.S, Dist.
Pa., Aor. 23, 2007)

“ry

mo

OVERVEEW: Court reserved ruling an the holder's mation to dismiss in part,

pecausce tha competitar's allempt ta identify other allegedly infringing products was
insufficient to satisfy ihe second prong of the paiert infringement declaratory
judgment fest: namely, Ho was unclear whal products and components ihe
competion was referring.

CORE TERMS: patent, asprehension, infringement, declaratory judament, patent
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infringement, prong, pateniee’s, matter iurisdiction, actual controversy, caption ...

. mot violate Nartron’s patents (U.S. patents: 4,731,546; 4,758,735; 4,834,279;
5,087,825; $796,783 ("patenis"}}, Nartron has filed this motion te dismiss
oursuant to Federal Rule of Civil Procedure T2(b}(4} ...

 

4. Nartron Garp. v. Quantum Fesearch Group, Lid., © Number O6-18798 , UNITED
STATES DISTRIOT COURT FOR THE EASTERN DIST POF MICHIGAN, SOUTHERN

OEVISION, 473 F. Supp. ed 7980; 2007 US. Dist, LEXIS 12373, February 12, 2007,
Decided , Ra ated proceeding at ORG, Lid. v. Nartron Gaore., 2007 US. Dist, LEXIS
{4752 (M.D. Pa., Mar. 2, 2007)

  
 
 

 

GYERVIEW: Company's motion to dismiss was granted because a prior lawsuit inParinsyivania invalving the same claims between the same parties was filed:
federal court of equal rank and the matter should proceed there. Moreover, the
court cic not have personal furisdiction over the company on the basis af Fad. &.
Giv. PL ackice).

SORE TERMS: pateni, personal jurisdiction, eniity, infringement, website, agorex,
declaratory, technology, lawsuit, rapies...

. reads as follows: Re: US patents 4,731,548; 4,758, 738. 4,831,279; 5,087,828;
$796,363 Dear Mr. Philio: We have recently been made aware of

ORG, Lid. v. Nartron Gorp., Civil Action No. O6-500 , UNITED STATES|etCGUAT FOF THE WESTERN DISTRICT OF PENNSYLVANIA, 2006 LLS. . LEXIS@4121, Sestember 7, 2006, Decided , September 7, 2608, Filed , Rotated
proceeding at Nartran Corp. v¥. Quantum Aesearch Groun, Lid., 2007 U.S Dist.
LEXIS 12373 ( ELD. Mich., Feb. 12, 20073

a 

OVERVEEW: The fact that Michigan paieni holder weekly shipoed goods to

Pannsyivania rarcered ii subjeot ia genéral cersonai juriscd: ch or in Peansyivaria.Court Sua sponte exercised its discretion under 28 1. 5 C$. § 1496(a) and
transierred patent declaratory judgment suit to Middle District of Fennayvlvania,
which was proper vanue under 28 US.C.S. $ 1394(ch.

al jurisdiction, continugus, systematic, venue, general
jurisdiction, judicial cdistret, reside, asserting, patents, sua sponte _.

 

. Patent Nos. 4,731,548 ("the (545 Patent"), #758, 725 (ihe ‘735 Patent"),§, 786,183 (The ‘185 Patent"), 4,831,279 (the 279 Patent"), and 5,087,825
("the '$25 Patent |

Source: Cammand Searching >» Patent Cases from Federal Courts and Administrative
Materiais

Tarms: §7968483 of $,.799,183 (Suggest Terms for My Search)
View: Cite

jate/Time: Sunday, January 25, 20414 - 3:58 FMEEST

 

* Signal Legend:
Warning: Negative treatment is indicated

Questioned: Validity questioned by citing refs

Caution: Possible negative treatment
Positive treatment is indicated 
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{1 2009 PR Newswire As

AH Righis Reserved
PR Newswire

November 10, 2009 7 7.30 AM EST

LENGTH: 5724 words

HEADLENE: Cumberland Pharmaceuticais Neporis $8% Increase in Net Revenue With Third
Quarter 2009 Financial Results:

- Caidolor( Ry beins generating revenu
~ 20%increase in revenue for Aceiacoiel RA} and Kristaiose(R};
- Proffability maintained thraugh Caldolor{A}) launch

DATELINE: NASHVILLE, Tenn., Now. 76

BODY:

NASHVILLE, Tenn... Nov. 109 /PRNewswire-FirstCall) -- Gumbertand Fharmaceuticais inc. wf
Nasdag: CPX »}, a specially oharmaceutical company focused on the hospital acute care and
gastre enterciogy markets, today announced t

"With an earller-than-anticipaied Galdelor iaunch, wa were abla to dramati
“sad A.J. Kazim,

nally, the completion of our Initi
earnings excectations in ihe third quarier,'
Cumberland Pharmaceuticals. “Additio

provides us with the strongest balance shesi in ihe his

third quarter 2009 financial results.

cally exceer aur
ive Olficer of

atfering in Auguat

tory of the Company. Wea intend to pul thai

Ghief Executl

i public
CAL  

capital to good use nat only by supporting the Caidalor launch, out also by adding select naw
products ta our portiolio that can benefit patiients and enhance sharehoider value."

, 2009, net revenue was $13.6 millon,

http://www.lexis.com/research/retrieve?_m=46b9e685c4d16bd584fe79ba79733297&csve...

Net Revenus: For the three months anced September 30
m 58% from the corresponding period in 2008. This growth was attributable to initial revenue

jrom Galdoier Gioucroten} Inection, the Company's recently ancroved |¥ treatment lor pain and

lever, as well as an increase in valuing far Aceladoie jacetyloysteins} Injection, ¢Gumberland’s
lreatmieni for acetaminophen overdose. Net ravenus ior the nine months ended September 39,
2009, was $22.8 millon, up 20% from $25.3 on far the same period in 2008, alse primarily
due to the Caidoior launch and Aceiadoie sales growth.
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  Operating Expenses: Toial operating expenses for the thr nonihs ended Sepiember 30, 2003,
were $44.2 millon, compared to $6.5 million for the same period in 2008. This Increase was dua

primarily io sales and marketing axpense associated wilne the Gaidgior launch, higher coast ofproducts soid resulting from sales growth and a change in product mix, as wall as asignificant,
non-recurring payroll tax exoerise of $1.0 millon related to the exerdise of nan- qualified options.
For the nine-month periodended September 30, 2009, total operating expenses were $27.7
mileon, compared with $19.5 million for the corresponding period in 2068. This increase primarily
reflected valdolor milestone obligations related to FDA approval, the aforementioned payroll tax
expense, sais incurred in connection with the Corapany's hospital sales farce expansion, andincreased market!ing and acivertising costs associated with ihe Caidalar launch.

 

  

 

 
 

Net income: Net inceme for the three months ended Sepiember 30, 2009, grew to $1.3 million,
or $0.07 per diluted share, con edito $71.2 millon, or $0.07 mer diluted share, for the same
period in 2008. Excluding the non-recurring payrall tax expense, net incornge lor the three months
ended Sapiember 30, 2609. would have increased 54% to $1.9 milion, or $0.19 per diluted
share.

 

Net income for the nine months ended September 20, 2009, was $2.6 milion, or $0.16 per
diutad share, compared to $3.7 million, or $6.22 oer diluted shara, for the corresponding period

in 2008. The decrease is due primarily to milestone obligations trigerec by FDA approval ofCaidolor in the second quarter of 2009, as well as the aforament d sales force expansion andomtion-reiatec mayroll fax. Excding Caldolur milestane naymn ents aand ine non-recurring mayroll
tax expense, net income for ihe nine months enced September 30, 2009, would nave grown 25%3,ar

io $4.6 milion, or $0.27 par diluied share.

 
26
 

  

 

Casn and Cash Equivalents: As of September 39, 2009, Cumberland had $79.5 mon in cash andeash equivalents, a $67.7 millon increase from dune 3G, 2069. The increase was largely due to
the5 Coomoany's initial public offering in August. At quarter's end, Gumberland haoftoial debt of
$18.8 millon, including $4.5 mi!

 
 onin current abilities. The Company had net accounts

receivable ang inventories of $7.3 millon and $1.7 millon, respectively, at September 30, 2009.

Third Quarter Highlights

Caidolor Launch

In Seplember 2009, Cumberiand successiully launched Caidolor in ike U.S., and the Company's
nospiial and Held salas forces comprised of 113 experienced sales proiessionals are now

prem ota the praduci. Galdolor is fully stocked al wholesalers serving nosptals nationwide, and
oe
 

    

s avaiiabie in both 400 mag and 800 “eyiais. The Company is warking to introduce ¢Galdolor andsecure formulary approval nationally. e product ig now stocked in a@ mu‘inber of medical faciities
across the country. In addition to personal sales promotion Cumberland is supporting the prodict through a multi-faceted campaign, including internet and media wvertising,medical ¢society and
convention presence, journal oublications, and its medical information call center, among other
intitatives,

  

Initial Public Qtlering

In August 2009, Cumberland completed Hs initial publicoffering of &.600,000 shares of common
stock al a price fo the public of $17.00 per share, raising 365.0 million in gross proceeds. Net
preseads to ihe Company were $74.8 million after commissions and offering expenses. The

proceeds from this offering are being uused primarily for potential acquisitions, the launch of
Gakdolor, expansion of the Gam pany's hospital sales force, product development, debt repayment
and general corcoraie purposes Cumberland'’s common stock began trading on the NASDAQ
Global Select Mark:at on August 441, 2009, under the trading symial "GPIX.”

w&
 3  

 

Internalfonal Markets
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In October 2009, the Gar

Frebra Ply Lid., an Australlan-basec specially pharmaceutical company,
al Gaidcior in Australia and New Zealand. Phebra will be responsible for obta
anoroval for ihe prochuct, and for handling ongoing requiatory requirements,

ipany announced thai i   
 

 

distribution and sales in the terriories, Gumberland wil maintain responsibility fo

jormulation, development and manufacturing, and wil crovice finished pradusi to

mberland will recaive uptront and miilesione paymenis as well as ain those tarritories.
the terms of the agreement, Cr
transier price, and aiso receive royalties on any future s

 

Pwill sales of Caldalor :

 
New intelectual Property Initiative for Calcialor

fa
   In addition te Cumoerla: ued patent for Caidolor, ihe

expeciad new paienl appiloalions icr the p: cduct. Cumberlana’s clinical
several new mroduct-relaied discoveries, for which the Company fled several ¢
applications. Part of an ongoing inifiative to protect the Company'spatant apptoailon addressees Cumberiand’s pra

: Gompany h
Z

 

 

Supplemental Financial Information

The following tables provide a@ reconciliation of Cumberlana’s raporte
income to adiusied (non-GAAP) statements of income for the three-

_ September 30, 2009. The adjusted statemenis ¢
are provided by management tc investors In evaluat:
The addusted siaiements<should n
statemerts of income.

 
 

 

 

 
 ng Cumberiand'sagaist

ot be

 Theee Months Eaded Septem

 
 

Tokai costs and expenses

rab haq income
Interest income

 
interest @xt  

 

Net income before income taxes 2,135,072 977, 258

fneome tax experse (403.608) ¢

573,859 
attributable

erests 6, 725 
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Nine Moaths Ended September 

 
QTY yOS2d e2
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“cating income 

bocome

 
 

Inceme tax expense

 
id

Lo nonconkr
   

Net income abtributable  

 common shar:

 LUtTES

diluted
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"3rabiestone FDA approval of

 associated with the exercise of

non-qualified options in 2009.

3. To incinde the tax imoeact of adjustments.

Conference Call and Webcasi

A conference calli and live webcast will be held on Tuesday, November 10, 2009, af 10:60 a
Eastern Time to discuss the Gornpany's third quarter 2099 financial results. To parti cipafe an the
call, please dial 885-417-8462 {for US. callers) or 719-457-2852 (for international callers). Arebroadcast of ihe teleconference will be fave Hable for one week and can be accessed b raialing
888-203-4142 Gor U.S. callers) or 719-487-0820 (for international callers}. The passcode for the
recroadcast is G695498. The live webcast and rebroadcast can be accessed via Cumberland

Pharmaceuticals’ wab al http: //investor sharenoldar.com/cpix/avenis.cim.

 

 

  

About Gumbenand Pharmaceuticais

Cumberland Paarmacsuticals inc. ia a Tennessee-based specialty pharmaceuiical company
focused on the acquisition, development and commercialization of branded prescription products.
The Gampany's primary iarget markets include hospital acute care and gastroentercicgy.

Cumberlarcd's orocuct porticia inchides Acetadotam (acetylcysteina} Inject! an for ihe treatment
of acetaminophen poisoning and Kristalose® (lactulose) for Oral Solution, a prescription laxative.
The Company also recently launched Caldolor@ (ibuprofen) Injection, the first inpectable

treatment for pain and fever availebie in the Unitec States. Cumberiand is cecicated io providing
innovative oroducts which improve cuaihy of care for patients. The Company completed the initial
public offering of iis common stock in August 2909. For more infarmation on Cumberland
Pharmaceuiicals, please visit wrerw.cumberlandpharma ca

 

 
  

 
   

 

 

About Caldoier

Caidalor is indicated far ihe management of mild to maderate pain and management of moderate
to severe Dain as an adjunct to opioid analgesics, as well as the reduction of fever in adults. itis
the first FDA-approved intravenous therapy ior fever. Cakiclor is contraindicated in patients with
known hypersensitivity te ibuprofen ar other NSAIDs, patienis with asthma, uri or allergic
type reactions after taking agririn or ofher NSAIDs. Caldolor is contraindicated during the

oer-operative period in the setting of coronary artery bypass grafi (CABG) surgery. aiseshould be used with caulion In patients wiih orior history of ulcer disease or GI bleeding,patianis with fluid retention or neart failure, in ihe elderly, those wiih ranal imoairmeni, neart
failure, liver impairment, and those taking dluretics or AGE Inhibiters, Blood pressure should be
monitored during trealment with Gaidoior. For full prescrifing information, including boxed
warning, visif www caldolor. cam.

  

  

 
   

About Acetadate

 Aceladole is us rihe emergency department to prevent ar lessen potential liver dam
resulting from an overdose of acetaminophen, a common ingrec

     , ient in many over-the-counter
painkillers. il ja the only approved injectable product in the United States tor ine treatment of
acetaminophen overdose, the leading causs af oolsonings oresenting In amergency departments
in the counity( 1}. Acstacote is contraindicated in patients with hypersensitivity or previous
anaphylactoid reactions ta acetyloysieine or any componenis of the preparation. Serious

anaphylactcid reactions, Including death in a patient with asihma, have been reported in patienis
administered acelylcysieine neravenously. Acetadete should be used with caution in patients with
asthina, or where there is a history of bronchospasm. The total volume administered should be
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adjusted far patients less than 40 kg anci for these wiring: fhuid restriction. To ayaid flute
overload, the volume ol diluent should be recuced as needed. Hf volume ia not adjusied, fluid
overload cam cecur, potentially resulling in hyponatremia, seizure, and death. For full prescribing
information, visit www aceiadeia.nel.

 

About Kristalose

 
° for the treatment of acute and chronic constipation. itis @ unique,e@ form of lactulose, with mo rastrictions on length of therapy or pratient age,initial dosingmay oreroduce flatulence and intestinal cramps, which are usually transient. Excessive

dosage can lead to charrhea with potential c ras loss of fluids, hypokalemia and
nypernatremia. Nau 2nel vomiting have be t Use with caution in diabetins. Kristaiose
is contraindicated in patients whe require 4 fow.-galactos ‘diet. Elderly, clebilitated patients who
receive lactulose ior more than six monihs shauld have serum elactrolyias (potassium, chicride,
carbon dioxide) measured petiodically. For full orescriping information, visi www ekristalose corn.

 

    

   
 

 

Forward Looking Statemenis

 
 

 
This press release contains “forward-looking statements’, including statements regarding

estimated results of operationsinfuture periods. These statements are subject to the finalization
of Gumberland’s quarterly financial and accounting procedures and reflect Cumberlana’s current
views wilh respect to future events, based on what it believes are raasonable assumptions, No
assurance can be civen that these events will occur. As with any business, all phases of
Cumberlands aperations are subject to intluenses outside its control. Any one or a combination of

ihase factors could matarially affect the results of Cumberiand’s operations. These lactors include,
among other things, market conditions, commerciaiization ai Gaidglor, caompeatifion from existing
and new products, which could diminish the commercial sotential of Cumberland’s produwets, an
inability of manuiacturars to produce Cumberland’s products an a timely Dasis ora‘fa lure of
manufacturers to comply wilh stringent requlations applicable ta pharmaceulical manulacturers,

maintaining and oullding an effective sales and marketing infrastructure, ©Cumiberland’s ability to
identify and acquire rights fo products, governmer ssibility thal Gumbertand'smarketing exciusivify and patent nights may pra onfrom Carnps tition, and
other factors cliscussed inthe Company's Registration Statement decia: o ive by the SEC on
August 10, 2009. Thera can be no assurance that the results or developmants anticipated by the
Gompany will be realized or, even if aubstantially realized, that they will have the expected elfacis

on the Company's musings and operations. Readers are cauticoned not ie@place undue rshance on

 

   
    

 
 

  

 

 
 

   
 
 

 
  

  i}  

these forward-too ding statements, which soeak anly as of ine dale hereol. The Company dogs naiundertake any oobligoationts release publicly any revisiona ta these statements to refiect events ar
ircumstances after the date hereof or to refleci [he occurrence of unarticipaied averits. 

(1} National Poisen ata System, American Association of Poison Cantral Centers

SQUACE: Cumberland Pharmaceuticals inc. «

CUMBERLAND PAARMACEI TALS INC.
 
 

 

 
 

  

CONDENSED CONSOL SUBETS

(UNAUDETED}

ah, September 30,
2909

Current

$11,829,551 379,35

alilowa 347 7,282,373  
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iyventories

  Prepai current

 Deferred 
    

  

 

LOG

LEABLLITIES

$i, 250,000 $4,500, 
 

 

 
 

   
 

  
  

 
 

a; 5, 727, 596

Ot Liabilities 2,640,855 3,056,915

FGte

Ly 1,825,953

portion 3, 756,609 13,3990, 009

long-terte ob. cLoos,

current portion

Total liabilities 13,554,372 29,055

Coramd i AMC COL

COMMON - 1,836,000

 
issued and outstanding 2,604,070

31, 2008

 
 
 

2008 and

2005, respectiv
my

  earni 
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(13 Wumber of shares issued and 
  

 

 

ifieat.

 
RT per
ACBUTICALS [2

STATE OP LNCOME

(UMAUDITED}

CUMEER

CONDENSED CO

 .

 

 
  ended Mine mor

September 3, Septemper 30,

  

 

 
3 Aa GAO IAA e4> nan
Net $8,602,703 $13,597, 766

Fan a 1 E41 E9
725, 492 1,761,063

5 3,620, 243 6,087, 80%
wos apt 4 sare Vy Aone - yoo

Research and dev 29, 646 640,877 

 
11,225, 701) is

 
N fay ti ta ~ a ca on NI ~ ss] NO ~ aa ww sa

wks - No om on
 
Interest expense ho ub: oO ” N No a

Net income before income

 
taxes O34

Income tax expense 326)
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  canis

 $2,202,998    

 
 abir Lo Comcnon

 
shareholders - basic 8a.12 $0.08 SO .36 BO,2Z3

shareholders - diluted Sa.07 So.07 SO.22 50.16

 be Ro re WO ~wd “ cs a or 
te we ~ te co i x ces rar) Hn bk a ~ on OQ te ~ ce = wn be = te ve “ ve ~ co

Oo ERI

NSED CONSOLITDRAT

CUNALDLTED}

 
 

 
  

Nine Months Ended September 30,

Z2GC 

  Flows from ¢ ting ackivil  bs by oO 3
3

a Lyn Ww Oo oO Ro oy ©O Bo

 
Gain on

 
 
 

leng-term obii

 Depreciation
Won  stock grant. 

 received

 Nonemoloyee stock option grant expense - E40, 499

 Stock—-based compensati
 

  

  options 274, 584

  
attec

receivable
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rms

flows from Elnancing activities:

Proceeds from initial public

  

 of common :

 imitiai public offering

Proceeds trom borrowings on long-term

 
Payment 
 cbligé

Meee yfVLOSis 2
fimanciag for  

 aod credit facility
ds from «  

 
 Excess

exercise of 
Payments in co Wy

repurchase of

  (used in}

  acti

 Net increase in

 equiva.

cash

  
 sad cash 
 period

SOURCE Cumberland Pharmaceuticals Inc. ~
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CONTACT: investors, Angelia Novak, Corporate Relations of Cumberland Pharmaceuticals inc., »
+ 1-6575-255-0068, anovak@cumberiandsharma.com;: or Kathy Waller of Financial Relations

5- 297-7766Board, + 1-342-543-8796; or Madia, Paula Lovell of Lovell Communications, +1-615-2
bath ior Gumibariand Pharmaceutiogis na. e

URL: hito://www ornewswire. com

LOAR-DATE: November 11, 2009

 Source: Command Searching > All English Language News

Terms: S798183 ar 5,798,183 (Suggest Terms for My Search)
View: Full

Sunday, January 26, 2014 - 4:00 PM ESTDate/Time:

i Ferms & Cond#ions | Contact Us
is, a division of Reed Elsevier Ine. AH rights reserved.
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REEXAM CONTROL NUMBER FILING OR 371 (c) DATE PATENT NUMBER

90/013, 106 12/24/2013 5796183
CONFIRMATIONNO.9188

25962 REEXAMINATION REQUEST

SLATER & MATSIL, L.L.P. NOTICE
17950 PRESTON RD, SUITE 1000

DALLAS. TX 75050-5705 00NUE
Date Mailed: 01/15/2014

NOTICE OF REEXAMINATION REQUEST FILING DATE

(Patent Owner Requester)

Requester is hereby notified that the filing date of the request for reexamination is 12/24/2013, the date the
required fee of $2,520 was received. (See CFR 1.510(d)).

A decision on the requestfor reexamination will be mailed within three monthsfrom thefiling date of the request
for reexamination. (See 37 CFR 1.515(a)).

Pursuant to 37 CFR 1.33(c), future correspondencein this reexamination proceedingwill be with the latest
attorney or agent of the record in the patentfile.

The paragraphs checked below are part of this communication:

dt. The party receiving the courtesy copyis the latest attorney or agent of record in the patentfile.

2. The person namedto receive the correspondencein this proceeding has not been madethelatest
attorney or agent of record in the patentfile because:

___ A. Requester's claim of ownership of the patent is not verified by the record.

____B. The request papers are not signed with a real or apparent binding signature.

____G. The mere naming of a correspondence addressee doesnotresult in that person being
appointed asthe latest attorney or agent of record in the patentfile.

3. Addresseeis the latest attorney or agent of record in the patentfile.
4. Other 

/rbell/
 

Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900

page 1 of 1
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90/013, 106 12/24/2013 5796183
CONFIRMATIONNO.9188

25962 REEXAM ASSIGNMENTNOTICE

SLATER & MATSIL, L.L.P.

17950 PRESTON RO, SUITE 1000 000.00
DALLAS, TX 75252-5793

Date Mailed: 01/15/2014

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST

The above-identified request for reexamination has been assignedto Art Unit 3992. All future correspondence to
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit.

A copy of this Notice is being sent to the latest attorney or agent of record in the patentfile or to all owners of
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or sheis
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36.

/rbell/

 
Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900
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Page 307 of 1714



Page 308 of 1714

Patent Assignment Abstractof Title

Total Assignments: 5
Application #: 08601268 Filing Dt: 01/31/1996 Patent #: 5796183 Issue Dt: 08/18/1998

PCT #: NONE Publication #: NONE Pub Dt:

Inventors: JOHN M. WASHELESKI, STEPHEN R. W. COOPER, BYRON HOURMAND
Title: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Assignment: 1
Reel/Frame: 008254/0496 Received: 02/10/1997 Recorded: 01/31/1996 Mailed: 02/12/1997 Pages: 2

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENTFORDETAILS).

Assignor: HOURMAND, BYRON Exec Dt: 01/31/1996

Assignee: NARTRON CORPORATION
5000 NORTH U.S. 131

REED CITY, MICHIGAN 49677

Correspondent: PRICE, HENEVELD, COOPER,
DEWITT & LITTON

TERRY S. CALLAGHAN, ESQ.
P.O. BOX 2567

GRAND RAPIDS, MI 49501

Assignment: 2
Reel/Frame: 008443/0749 Received: 04/17/1997 Recorded: 02/04/1997 Mailed: 05/28/1997 Pages: 2

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: HOURMAND, BYRON , Exec Dt: 01/31/1996

Assignee: NARTRON CORPORATION
5000 NORTH US 131

REED CITY, MICHIGAN 49677

Correspondent: PRICE, HENEVELD, COOPER, ET AL

, TERRY S. CALLAGHAN, ESQ.
P.O. BOX 2567

GRAND RAPIDS, MI 49501

Assignment: 3
Reel/Frame: 023679/0803 Received: 12/22/2009 Recorded: 12/22/2009 Mailed: 12/23/2009 Pages: 11

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: NARTRON CORPORATION : Exec Dt: 12/17/2009

Assignee: VUSL LLC
5000 NORTH US HIGHWAY 131

REED CITY, MICHIGAN 49677

Correspondent: TAROLLI, SUNDHEIM, COVELL & TUMMINO LLP
1300 EAST NINTH STREET
SUITE 1700

CLEVELAND, OH 44114

Assignment: 4
Reel/Frame: 028804/0075 Received: 08/17/2012 Recorded: 08/17/2012 Mailed: 08/20/2012 Pages: 2

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: WASHELESKL JOHN M, Exec Dt: 04/14/2010

Assignee: NARTRON CORPORATION
5000 NORTH US-131

REED CITY, MICHIGAN 49677

Correspondent: SLATER & MATSIL,L.L.P.
179850 PRESTON ‘RD.
SUITE 1000

DALLAS, TX 75252

Assignment: 5
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Reel/Frame:

Conveyance:

Assignor:

Assignee:

Correspondent:

028804/0137Received: 08/17/2012 Recorded: 08/17/2012 Mailed: 08/20/2012 Pages: 2

ASSIGNMENT OF ASSIGNORSINTEREST (SEE DOCUMENTFOR DETAILS).

COOPER, STEPHEN R.W. Exec Dt: 04/14/2010
NARTRON CORPORATION

5000 NORTH US-131

REED CITY, MICHIGAN 49677

SLATER & MATSIL, L.L.P.
17950 PRESTON RD.
SUITE 1000

DALLAS, TX 75252

Search Results as of: 12/30/2013 02:39 PM

 

If you have any comments or questions concerning the data displayed, contact PRD / Assignments at 571-272-3350. v.2.2.4
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PTO/SB/ST (08-12)
(31/2015. OMB 0881-0064

PARTMENT OF COMMERCE

3a valid OMB control number.

 Approved for use through G7

U.S. Patert and Trademaark Office, U5.)Act of 1995, no persa re required to respond to 2 coillectior ormatior

 
 

 
 

 

REQUEST FOR EX PARTE REEXAMINATION TRANSMITTAL FORM
Address to:

Mall Step Ex Parte Reexam
Commissioner for Patents Attorney Docket Na.: 5796183RX2
P.O. Box 1450

Alexandria, VA 22313-1450 Date: [12/24/2013

This is a request for ex parte reexamination pursuant to 37 CFR 1.510 of patent number 5,796,183 B1
issued August 18, 1998 The request is mace by:

patent owner.[]third party requester.
2. [v |The name and address of the person requesting reexaminationis:

UUSI, LLC

5000 North US Highway 131, 22nd Floor

 

Reed City, Michigan 49677

Requesier claims [[] small entity (37 CFR 1.27) or [[] micro entity status (87 CFR 1.29) - only 2 paient
owner requester can claim micro entily status.

A check in the amount of $ $ enclosed ta caver the reexamination fee, 37 CFR 1.20ic}1};

The Director is hereby authorized to charge the fee as set forth in 37 CFR 1.20ic)(4}
to Deposit Account No. 50-1065

J

Payrnent by credit card. Form PTO-2036is attached: ar

Payment made via EFS-Web.

 5. Any refund should be made by L] check orb credit to Deposit Account Na, 50-1065
37 CFR 1.26(c). payment is made by credit card, refund musi be to crecit card account.

A copy of the patent to be reexamined having a double column format on one side of a separate paperis
enclosed. 37 CFR 1.510(bi4).

. [| CD-ROM or CD-R in duplicate, Computer Program (Appendix) or large table
C] Landscape Table on CD

 
Nucleotide and/or Amino Acid Sequence Submission
if applicable, items a.~-¢. are required.

a.[_] Cernputer Readable Form (CRF)

b. Specification Sequence Listing on:

i L-] CD-ROM(2 copies} or CD-R (2 copiesor

#. (] paper

c, [_] Statements verifying identity of above capies

A copy of any disclaimer, ceriificate of corraction or reexamination certificate issued In the patent is inchided.

Reexamination of claimis) 18 and 27

A copy of every patent ar printed publication relied upon is submitted herewith including a listing thereof on
Form FPTO/SB/G8, PTO-1449, or equivalent.

An English language transiation of ail necessary and pertinent non-English language patents and/or printed
publications bs included.

| ooo C 0S UCUOOoSoCo20OOes
ct finformeition is required by reCFR 1.816. The int ationis requiredSs) an application. Confiderts 3 oy 38 U. 122 ard 37 CFR 4. e 418 minutes to complete,

including gathering, preparing, anc submitting the completed apolication form te the USPTO . Time will vary depen UpOR the indivi case. Any commentson the amount of time you reguire to completethis form and/or suggestions for reducing thisunder should be > ) OFflcer, US. Patent
ark Office, U.S. Department of Commerce, P.O. Bax 1450, Alexandria, VA 22313-1450, DO NOT SEND F f 5 FORMS TO THIS

. SEND TO: Mall Stop Ex Parie Reexam, Commissioner for Patents, P.O. Box 1456, ‘Alexandria, VA 22213-1 456,
if you need assistance in completing the forrn, call 1-800-PTO-9199 and select option 2.

    

 
 

 
 
  
 

 
 

 
iain 2 benefit by the public whichisto file (and by the USPTO

Jd. This collec estimated to t   
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PTO/SB/ST (08-12)
Approved for ugh O7/31/2015. OMB 0881-0064
ademark O TM OF COMMERCE

work Reduction Act of 1995, rio > required to resporid to 3 fal 8 contro! f

 
. The aitached detailed request includes at least the following items:

3. A statement identifying each substantial new question of patentability based on prior patenis and printed
publications. 37 CFR 1.870(b}(1}.

b. An identification of every claim for which reexamination is requested, and a detailed explanation of the pertinency
and manner of applying ihe cited art to every claim for which reexamination is requested. 37 CFR 1.510(b)(2).

: A proposed amendmentis included (anly where the patent owneris the requester). 37 CFR 1.510(e).

a. tis certified that a copy of this request (if fled by other than the patent owner) has been servedin its entirety on
the patent owner as provided in 37 CFR 1.33}.
The name and address of the party served and the date of service ere:

DateofService: _

i [| b. Aduplicate copy is enclosed since service on patent owner was not possible. An explanation af the efforts
made io serve patent owner is athachad. See MPEP § 2220.

| 1G. Correspondence Address: Direct all communication about the reexaminationto:

The address associated with Customer Number: 25962

OR

[| Firrn or
individual Name

 
 

| Address

Country

| Telephone Email

17. [] The patent is currently the subject of the following concurrent proceeding(s):
[_] a. Copanding reissue Application No. 

L] b. Copending reexamination Control No. 

L_] cs. Copencding interference No.

L_] d. Copending litigation styled:

 

 

 

WARNING: Information on this form may become public. Credit card information should not be
included on this form. Provide credit card information and authorization on PTO-2038.

/Brian A. Carlson/ December 24, 2013
Authorized Signature

Brian A. Garlson Far Patent Owner Requester
Typed/Printed Name Registration No.

L_] For Third Party Requester
{Page 2 af 2}
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Privacy Act Staternent

The Privacy Act of 1974 (P.L. 93-879} requires that you be given cartain information in connection with your
submission of the attached farm related to a patent application or patent. Accordingly, pursuant to the requirernants of
the Act, please be advised that: (41) the genera! authority for the collection of this information is 35 U.S.C. 2iby2): (2)
furnishing of the inforrnation solicited is voluntary, and (3) the principal purpose for which the information is used by the
U.S. Patant and Trademark Office is to process and/or examine your submissicn ralatec to a petent applicetion or
patent. Hf you de noi furnish the requested Information, the U.S. Patent and Trademark Office may not be abie fo
process and/or examine your submission, which may resull in termination of proceedings ar abandonment of the
application or expiration of the patent.

The information provicied by you in this form will be subject to ihe folowing routine uses:

4. The Information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 5522). Records fromthis systam of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
fo a court, magistrate, or administrative tribunal, including cisclosures to opposing counsel in the course of
sattiement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress submilting a
request involving an individual, to whomthe recard pertains, when the individual has requested assistance fram
the Mamber with respect to the subject matter of the record.
A record in this system of records may be cisclosed, as @ routine use, fo @ contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C, 552a(m).
A record reletec to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine usa, to the international Bureau of the World Intellectual Property
Organization, pursuant io the Patent Cooperation Treaty.

6. A record in this system of records may he disclosed, as a routine use, to another federal agencyfor purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c}).
A record fram this system of records may be disclosed, as a rouline use, to ihe Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibilty fo recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (1e., GSA or Commerce} directive. Such
disclosure shall not be usec to make determinations about individuals.

8. Arecord frarn this system of records may be disclosed, as a routine use, to the public after sither publication of
the application pursuant to 35 U.S.C. 422(b} or issuance of a patent oursuant to 35 U.S.C. 154. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routing use, to the public if the record
was filled in an application which became abandoned or in which the proceedings were terminated and which
acnllcation is referenced by either a published application, an application open to public inspection ar an issued
patent.

9. A recard from this systern of records may be disclosed, as a4 routine use, fo a Federal, State, or local law
enforcement agency, ¥ the USPTO becomes aware of a violation or potential violation of lawor regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

U.S. Patent No.: 5,796,183 B1 § Docket No.: 5796183RX2

Issued: August 18, 1998 § Inventors: Hourmandet al.

Filed: January 31, 1996 § Patent Owner: UUSI, LLC

Control No. TBD § Examiner: TBD

For: Capacitive Responsive Electronic Switching Circuit

Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR EX PARTE REEXAMINATION UNDER35 U.S.C.§§302-307
 

DearSir:

Patent Owner UUSI, LLCrespectfully requests Ex Parte Reexamination, pursuantto the

provisions of 35 U.S.C. §§ 302-307 (2002), of claims 18 and 27 of United States Patent No.

5,796,183 C1 (the ““183 Patent”). This patent is still enforceable.

Asset forth below, someofthe prior art references submitted herewith were not

previously before the Office, and the combination of these references with previously considered

references presents new, non-cumulative technological teachings not considered during the “183

Patent prosecution history including the first reexamination proceeding having control number

90/012,439.
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L OVERVIEW OF THE °183 PATENT AND ITS PROSECUTION HISTORY

Section LA below provides an overview of the subject matter of the “183 Patent, while

Section LB provides an overview of its prosecution history.

A. The “183 Patent

The “183 Patent, a copy of which is provided as Exhibit A, issued on August 18, 1998

from an application filed on January 31, 1996. Ex Parte Reexamination Certification Number

5,796,183 C1 was issued for the ~183 Patent on April 29, 2013. The “183 Patent generally

relates to a capacitive responsive electronic switching circuit including an oscillator providing a

periodic output signal, an input touch terminal defining an area for an operator to provide an

input by proximity and touch, and a detector circuit coupled to the oscillator for receiving the

periodic output signal from the oscillator, and coupled to the input touch terminal. See, e.g., ~183

Patent, Abstract.

The “183 Patent as reexamined contains 39 total claims, with claims 1, 9, 12, 16, 18, 20,

24, 27, and 37 being independent. Claims 18 and 27, which are the subject of this reexam

request, require an oscillator, a microcontroller, a plurality of touch terminals, and a detector

circuit.

An embodiment with a single touch terminal is shown in Figure 4, and an embodiment

with multiple touch terminals is shown in Figure 11, both of which are reproduced below:
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The multiple touch pad circuit of Figure 11 is a variation of the embodiment shownin

Figure 4, but with an array of touch circuits designated as 900, through 900am. See, e.g., id. at

col. 18:34-43. The touch detection circuit offers improvements in detection sensitivity that allow

close control of the degree of proximity (ideally very close proximity) that is required for

actuation and to enable employmentofa multiplicity of small sized touch terminals in a

physically close array such as a keyboard. See, e.g., id. at col. 5:53-57.

Microcontroller 500 selects each row of the touch circuits 900; to 900am by providing the

signal from oscillator 200 to selected rows of touch circuits. See, e.g., id. at col. 18:43-46. The

values of the resistors and capacitors utilized in oscillator 200 may be varied to provide for

different oscillator output frequencies. See, e.g., id. at col. 14:22-25. Although the preferred

frequencyis at or above 100 kHz, and morepreferably at or above 800 kHz, it is conceivable that

frequencies as low as 50 kHz could be used provided the frequency creates a difference in the

impedancepaths of adjacent padsthatis sufficient enough to accurately distinguish between an

intended touch and the touch ofan adjacent pad. See, e.g., id. at col. 11:19-25.

Microcontroller 500 sequentially activates the touch circuit rows and associates the

received inputs from the columnsofthe array with the activated touch circuit(s). See, e.g., id. at

col. 18:46-49. The detector circuit is responsive to signals from the oscillator and the presence

of an operator's body capacitance to ground coupled to the touch terminal when in proximity or

touched by an operator to provide a control output signal. See, e.g., id. at Abstract. Another

method for implementing capacitive touch switches relies on the change in capacitive coupling

between a touch terminal and ground. See, e.g., id. at col. 3:44-46.
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B. The Prosecution History of the “183 Patent

A copy of selected portions of the prosecution history of the ~183 Patent is provided in

Exhibit B.

The “183 Patent issued from U.S. Patent Application Serial No. 08/601,268 (“the “268

application’), filed on January 31, 1996, and naming Byron Hourmandas the sole inventor. A

request for ex parte reexamination of the “183 Patent wasfiled on August 17, 2012 and assigned

control number 90/012,439. Ex Parte Reexamination Certificate No. 5,796,183 C1 was

thereafter issued on April 29, 2013.

The *268 application was filed with 20 total claims, of which four were independent.

Claims 21-32 were added by subsequent amendment. A cross-reference betweenthe originally

issued claims and the application claims from which they issued is provided below for

convenience.

  

      
In an Office Action dated April 22, 1997, the Examiner rejected application claims 6, 7

and 16 under 35 U.S.C. § 112, second paragraph, as being indefinite. See Ex. B, ~183 Patent File

History, Office Action, p. 2 (Apr. 22, 1997). Claims 6, 7 and 16 would be allowable if rewritten

to overcomethe section 112 rejection, and to includeall of the limitations of the base claim and

any intervening claims. See id. at p. 5.
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Claims 1-4 and 12-14 were rejected under 35 U.S.C. § 102(b) as being anticipated by

U.S. Patent No. 4,352,141 to Kent (Kent). See id. Claims 8-11, 18, and 19 were rejected under

35 § U.S.C. 103(a) as being unpatentable over Kent in view of U.S. Patent No. 5,087,825 to

Ingraham (“Ingraham’’), see id. at p. 3, and claims 8-11, 18 and 19 were rejected under 35 U.S.C.

§ 103(a) as being unpatentable over Kent in view of U.S. Patent No. 5,235,217 to Kirton

(“Kirton”). See id. at p. 4. Lastly, claims 5 and 15 were objected to as being dependent upon a

rejected base claim, but would be allowable if rewritten in independent form includingall the

limitations of the base claim and any intervening claims. See id. at p. 5.

In response, the Applicantfiled an amendment on August 22, 1997, amending claims1,

3, 5, 6, 12-18 and 20, and adding new claims 21-32. In particular, the Applicant amended

independentclaim 18 as follows:

18. (Amended) A capacitive responsive electronic switching circuit comprising:
an oscillator providing a periodic output signal having a predefined

frequency;
a plurality of input touch terminals defining adjacent areas on a dielectric

substrate for an operator to provide inputs by proximity and touch; and
a detector circuit coupled to said oscillator for receiving said periodic

output signal from said oscillator, and coupled to said input touch terminals, said
detector circuit being responsive to signals from said oscillator and the presence
of an operator's body capacitance to ground coupled said touch terminals when
proximal or touched by an operatorto provide a control output signal,

wherein said predefined frequency of said oscillator is selected to decrease
the impedanceof said dielectric substrate relative to the impedance of any
contaminate that may create an electrical on said dielectric substrate path between
said adjacent areas, and wherein said detector circuit compares the sensed body
capacitance to ground proximate an input touch terminal to a threshold level to
prevent inadvertent generation of the control output signal.

Ex. B, “183 Patent File History, Amendment, p. 11 (Aug. 22, 1997). The Applicant argued that

the Kent and Ingraham patents both fail to teach or suggest a capacitive responsive electronic

switching circuit comprising a detector circuit that compares the sensed body capacitance

proximate an input touch terminal to a threshold level in order to prevent inadvertent generation

Page 6 of 34

Page 318 of 1714



Page 319 of 1714

Request for Ex Parle Reexamination
U.S. Patent No. 5,796,183

of a control output signal. See id. at p. 19. The Applicant further argued that the Kirton patent,

like the Kent and Ingrahampatents, does not disclose a touch control circuit that is capable of

discriminating between a full intentional touch of a touch terminal and an inadvertent touch of a

portion of the surface of the touch terminal. See id.

With respect to new independent claim 27, the Applicant argued noneofthe cited

references teaches or suggests a switching circuit for a control device that comprisesat least first

and second touch terminals and a detector circuit that generates a control output signal for

actuation of the control device when an operator is proximal or touches the second touch

terminal after the operator is proximal or touchesthe first touch terminal. See id. at pp. 20-21.

The Examiner issued a Notice of Allowance on October 27, 1997, allowing all of the

pending claims. See Ex. B, ~183 Patent File History, Notice of Allowance, p. 2 (Oct. 27, 1997).

The Applicantthen filed a section 312 amendment on November3, 1997 to delete the word

“said” after the word “when”in claim 27, line 11. See Ex. B, “183 Patent File History,

Amendment Under 37 C.F.R. § 1.312, p. 1 (Nov. 3, 1997). The issue fee was paid on January

26, 1998, see Ex. B, “183 Patent File History, Issue Fee Transmittal, p. 1 Jan. 26, 1998), and the

~183 Patent subsequently issued on August 18, 1998.

The Applicantfiled a certificate of correction on January 20, 1999, which was accepted

by the patent office on May 11, 1999. In claim 18, the word “path” was inserted after the word

“electrical” in column 27, line 44 of the *183 Patent, and the word “path” was deleted from

column 27, line 45 of the “183 Patent. See Ex. B, ~183 Patent File History, Cert. of Correction,

p. 3 (May 11, 1999). In claim 27, the word “said” was deleted after the word “when.” Seeid.

The Patent Owner subsequently made several attempts to correct the inventorship of the

patent, which resulted in the inventorship being changed to be Byron Hourmand, John M.
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Washeleski and Stephen R. W. Cooper. See Ex. B, *183 Patent File History, Petition Decision

(Aug. 25, 2011); see also Corrected Filing Receipt, p. 1 (Aug. 25, 2011); Certificate of

Correction (Oct. 11, 2011).

On August 17, 2012, the Patent Ownerfiled a request for ex parte reexamination of

claims 18 and 27 of the “183 Patent. See Ex. B, ~183 Patent File History, Request for Ex Parte

Reexamination under 35 U.S.C. §§ 302-307 (Aug. 17, 2012). The reexamination request was

granted on September 20, 2012 and assigned control number 90/012,439. See Ex. B, ~183 Patent

File History, Order Granting / Denying Request for Ex Parte Reexamination (Sep. 20, 2012).

Thereafter, the Patent Ownerfiled a Patent Owner Statement amending claims 18, 27, 28, and 32

and adding claims 33-39, See Ex. B, 183 Patent File History, Patent Owner Statement (Nov. 19,

2012).

In the Patent Owner Statement, claim 18 was amendedto recite “a microcontroller using

the periodic output signal from the oscillator, the microcontroller selectively providing signal

output frequencies to a plurality of small sized input touch terminals of a keypad.” See id.at p.

2. Claim 27 was amendedto recite “‘a microcontroller using the periodic output signal from the

oscillator, the microcontroller selectively providing signal output frequencies to a closely spaced

array of input touch terminals of a keypad, the input touch terminals comprising first and second

input touch terminals.” See id. at p. 3. New independent claim 37 recited “a microcontroller

using the periodic output signal from the oscillator, the microcontroller selectively providing

signal output frequencies to a closely spaced array of input touch terminals of a keypad, the input

touch terminals comprising first and second input touch terminals.” See id. at p.5. The Patent

Ownerargued that the cited art, U.S. Patent No. 5,463,388 (“Boie’’), does not teach or suggest

these claim elements. See id. at pp. 7-9.
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In the Statement of Reasons for Patentability and/or Confirmation, the Examiner agreed

with the Patent Ownerthat Boie does not teach or suggest these elements. See Ex. B, “183

Patent File History, Notice of Intent to Issue Ex Parte Reexamination Certificate (Apr. 10, 2013),

pp. 3-4. The Examinerstated, “Boie discloses driving the electrodes of electrode array 100 and

guard plane 411 with a single RF signal. Boie does not teach or suggest providing signal output

frequencies to these components.” See id. at p. 4.

The Ex Parte Reexamination Certificate thereafter issued on April 29, 2013. See Ex. A,

Ex Parte Reexamination Certificate (Apr. 29, 2013).

Page 9 of 34

Page 321 of 1714



Page 322 of 1714

Request for Ex Parle Reexamination
U.S. Patent No. 5,796,183

I. SUBSTANTIAL NEW QUESTION (“‘SNQ”) OF PATENTABILITY

Section II.A below providesa list of the prior art references relied upon in the present

request. Section IL.B provides an overview of the prior art references. Section ILC provides a

statement regarding an SNQ ofpatentability for claims 18 and 27 of the ~183 Patent with respect

to the new references.

A. Listing of Prior Art Patents and Publications

Reexamination of claims 18 and 27 of the ~183 Patent is requested in view of the

following references:

Exhibit C Boieet al., U.S. Patent No. 5,463,388, filed on January 29, 1993 and
issued on October 31, 1995 (“Boie”), which qualifies as 35 U.S.C.
§ 102(a)-type priorart.

Exhibit D Gerpheideet al., U.S. Patent No. 5,565,658, filed on December7, 1994
and issued on October 15, 1996 (“Gerpheide”), which qualifies as 35
U.S.C. § 102(e)-type priorart.

Exhibit E Casio advertisemententitled “Now... The Invisible Casio Calculator

Watch,” published in Popular Science by On the Run in 1984 (“Casio”),
which qualifies as 35 U.S.C. § 102(b)-type priorart.

B. Overview of Prior Art Patents and Publications

Asdiscussed in more detail below, combinations of Boie, Gerpheide, and Casio present

new, non-cumulative technological teachings not considered during the “183 Patent prosecution

history.

1. Boie

Boie generally relates to sensors for capacitively sensing the position or movementof an

object, such as a finger, on a surface. See, e.g., Boie, col. 1:6-8. A computer input device

comprises a thin, insulating surface covering an array of electrodes arranged in a grid pattern and

connected in columns and rows. See, e.g., id. at Abstract. Each column and row is connected to
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circuitry for measuring the capacitance seen by each column and row. See, e.g., id. The position

of an object with respect to the array is determined from the centroid of such capacitance values,

which is calculated in a microcontroller. See, e.g., id. Figure 4, reproduced below,illustrates a

block diagram of a two-dimensional capacitive position sensor.

Fig. 4
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Fig. 4 of Boie

Each row and column ofelectrodes from array 100 is connected to an integrating

amplifier and bootstrap circuit 401, each of which can be selected by multiplexer 402 under

control of microcontroller 406. See, e.g., id. at col, 3:56-61. The selected output is forwarded to

summing circuit 403, the output of which is converted by synchronous detector andfilter 404 to

a signal related to the capacitance of the row or column selected by multiplexer 402. See, e.g.,

id. at col. 3:62-67. RF oscillator 408 provides an RF signal of, for example, 100 kilohertz, to

circuits 401, synchronous detector and filter 404 via inverter 410, and guard plane 411, whichis

a substantially continuous plane parallel to array 100 and associated connections, and serves to

isolate array 100 from extraneoussignals. See, e.g., id. at col. 3:67-col. 4:5.
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To measure separate capacitance values for each electrode in array 100 instead of the

collective capacitances of subdivided electrode elements connected in rows and columns, a

circuit 401 is provided for each electrode in array 100 and multiplexer 402 is enlarged to

accommodate the outputs from all circuits 401. See, e.g., id. at col. 4:14-21. The output of

synchronousdetector and filter 404 is converted to digital form by analog-to-digital converter

405 and forwarded to microcontroller 406 so that microcontroller 406 obtains a digital value

representing the capacitance seen by any row or columnof electrode elements (or electrodeif

measured separately) selected by multiplexer 402. See, e.g., id. at col. 4:22-28.

2. Gerpheide

Gerpheide generally relates to the rejection of electrical interference in capacitance-based

touch detection apparatuses and methods. See, e.g., Gerpheide, col. 1:12-14. In discussing the

shortcomings of the prior art, Gerpheide states

[A] capacitance-based detection device may suffer from electrical background
interference from its surroundings, which is coupled onto the sensing electrodes
and interferes with position detection. These spurious signals cause troublesome
interference with the detection of finger positioning. The device operator may
even act as an antennaforelectrical interference which may cause a false charge
injection or depletion from the detecting electrodes. Accordingly, there is a need
for a touch detection system which has the following characteristics: ... (3)
electrical interference signals are rejected and eliminated from the detection
system regardless of their frequency and without requiring possibly expensive
nulling apparatus.

id. at col. 2:37-57.

Figure 1 of Gerpheide (reproduced. below) illustrates a capacitance variation finger (or

other conductive body or non-body part) position sensing system 10 that includes an electrode

array 12, a synchronous electrode capacitance measurement unit 14, a reference frequency

generator 16, and a position locator 18. See id. at col. 3:52 — col. 4:26.
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Gerpheide, Figure |

The electrode array 12 is described in relation to Figures 2a and 2b. See generally id. at

col. 4:41 — col. 5:48; Figs. 2a and 2b. In Gerpheide, electrode array 12 consists of multiple X

electrodes 20 and Y electrodes 22 and is preferably fabricated as a multi-layer printed circuit

board 24. See id. at col. 4:41-48.

The synchronous electrode capacitance measurement unit 14 is connected to the electrode

array 12 and one embodimentis further described with reference to Figure 4, reproduced below.
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Gerpheide, Figure 4

According to Gerpheide,

The key elements of the synchronous electrode capacitance measurement unit 14
are (a) an element for producing a voltage change in the electrode array
synchronously with a reference signal, (b) an element producing a signal
indicative of the displacement charge thereby coupled between electrodes of the
electrode array, (c) an element for demodulating this signal synchronously with
the reference signal, and (d) an elementfor low pass filtering the demodulated
signal.

See id. at col. 5:52-63; Fig. 4.

The reference frequency signal is preferably a digital logic signal from the
reference frequency generator 16 (FIG. 1). The reference frequency signalis
supplied to unit 14 via an AND gate 72 also having a "drive enable” input,
supplied by the reference frequency generator 16 (FIG. 1). The AND gate output
feeds through inverter 74 and noninverting buffer 76 to wires RP and RN
respectively which are part of a capacitive measurement element78.

See id. at col. 6:19-26; Fig. 4. The reference frequency generator 16 “observes position signals

to evaluate the extent of interference at some reference frequency. In the event that substantial
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interference is detected, the generator 16 selects a different frequency for further measurements.

The generator 16 seeks to alwaysselect a reference frequency away from frequencies which have

been foundto result in measurementinterference.” See id. at col. 8:22-30; Fig. 7. Reference

frequency generator 16 is further illustrated with respect to Figure 7, reproduced below.
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Gerpheide, Figure 7

The generator 16 includesan oscillator 100. See id. at col. 8:31. The oscillator 100

drives a microcontroller 102 and a divide-by-(M+N)circuit 104. See id. at col. 8:31-33. Value

N is a fixed constant, for example, approximately 50. See id. at col. 8:33-34. Microcontroller

102 specifies value M to be, for example, one of four values in the range 61 KHz to 80 KHz. See

id. at col. 8:34-36. The microcontroller 102 performs the functions of interference evaluation

106 and frequency selection 108. See id. at col. 8:37-38.
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3. Casio

Casio generally relates to a timepiece product employing electro-touch technology. See,

e.g., Casio, col. 1. The watch works by reading finger-strokes traced across its face. See id. The

transparent touch panel construction includes a fiberglass panel having a transparent conductor

film pattern (first layer) and a dielectric layer (second layer) overlying the fiberglass. See id. at

col. 2; see also Figure in col. 2 (reproduced below).

HERE'S HOW THIS
MARVEL WORKS.

Vhemmgmerenet soecchastioneAberenters
(EETREST ‘s‘

 
Id., col, 2.

The touch panel determines figure and math symbols outlined with finger-strokes traced

across the face. See id. at col. 1. As shownin the figure above, the touch panel senses the input,

and then digitizesit to extract features of the figure or math symbol. See id. at col. 2. The watch

then outputs the corresponding figure or math symbol on the screen. See id. The advertisement

states

This ... timepiece has a transparent crystal that reads finger-strokes you trace
across its face. Each figure and math symbol you outline appears on the
background digital display. Take your finger across twice (=) and the answer
presents itself like magic.

No keys, no keyboards, no need to use stylus or pen. Even the broadest fingers
will work. Add, subtract, multiply, divide — perform chain and mixed calculations
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to eight places, plus decimal. There’s even an indicatortelling you which
function is being performed.

See id. at col. 1.

C, Statement Pointing Out Each SNQ of Patentability

Boie wasnot cited during the original patent prosecution of the “183 Patent and was cited

as an anticipatory referencein the first reexamination proceeding. The combination of Boie with

Gerpheide and/or Casio presents new, non-cumulative technological teachings with respect to

claims 18 and 27 of the ~183 Patent.

1. Claim 18

During the first reexamination prosecution, the Patent Owner amended independent claim

18 to recite “‘a microcontroller using the periodic output signal from the oscillator, the

microcontroller selectively providing signal output frequencies to a plurality of small sized input

touch terminals of a keypad,” and argued that the cited art did not teach or suggest these

limitations. After the Patent Owner made this amendment, the Examinerallowed claim 18

stating, “Boie discloses driving the electrodes of electrode array 100 and guard plane 411 with a

single RF signal. Boie does not teach or suggest providing signal output frequencies to these

components.” See Ex. B, “183 Patent File History, Notice of Intent to Issue Ex Parte

Reexamination Certificate, p.4 (Apr. 10, 2013).

Gerpheide discloses,

[A reference frequency generator 16] observes position signals to evaluate the
extent of interference at some reference frequency. In the event that substantial
interference is detected, the generator 16 selects a different frequency for further
measurements. The generator 16 seeks to alwaysselect a reference frequency
away from frequencies which have been found to result in measurement
interference, as described below. The generator 16 includes an oscillator 100
whichis, for example, set at four MHz, driving a microcontroller 102 and a
divide-by-(M+N)circuit 104. Value N is a fixed constant, approximately 50.
Value M is specified by the microcontroller 102 to be, for example, one of four
values in the range 61 KHz to 80 KHzas specified by the microcontroller 102.
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The microcontroller 102 performsthe functions of interference evaluation 106
and frequency selection 108.

Gerpheide, col. 8:22-38; Fig. 7. Thus, Gerpheide discloses selectively providing signal output

frequencies.

It would have been obvious to one of ordinary skill in the art at the time of the invention

to determine the single RF signal of Boie by evaluating the extent of interference at a given

signal frequency andselecting a different frequency whensubstantial interference is detected as

taught by Gerpheide. See, e.g., Gerpheide, col. 8:22-38; Fig. 7.

The combination of Boie with Gerpheide thus presents new, non-cumulative

technological teachings related to the elements of claim 18 added by amendment, and such

teachings were not considered in the cited art during the ~183 Patent prosecution history

including the reexamination proceeding. If the original Examiners had known of each of these

references, the Examiners likely would have considered them relevant, and likely would have

cited them during the respective prosecution/proceeding. Boie in view of Gerpheide therefore

raises an SNQ ofpatentability with respect to independentclaim 18.

2. Claim 27

During the first reexamination prosecution, the Patent Owner amended independentclaim

27 to recite “a microcontroller using the periodic output signal from the oscillator, the

microcontroller selectively providing signal output frequencies to a closely spaced array of input

touch terminals of a keypad, the input touch terminals comprising first and second input touch

terminals,” and argued that the cited art did not teach or suggest these limitations. After the

Patent Owner made this amendment, the Examiner allowed claim 27 stating, “Boie discloses

driving the electrodes of electrode array 100 and guard plane 411 with a single RF signal. Boie

does not teach or suggest providing signal output frequencies to these components.” See Ex. B,
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“183 Patent File History, Notice of Intent to Issue Ex Parte Reexamination Certificate (Apr. 10,

2013), p. 4.

Gerpheide discloses,

[A reference frequency generator 16] observes position signals to evaluate the
extent of interference at some reference frequency. In the event that substantial
interference is detected, the generator 16 selects a different frequency for further
measurements. The generator 16 seeks to alwaysselect a reference frequency
away from frequencies which have been foundto result in measurement
interference, as described below. The generator 16 includes an oscillator 100
which is, for example, set at four MHz, driving a microcontroller 102 and a
divide-by-(M+N)circuit 104. Value N is a fixed constant, approximately 50.
Value M is specified by the microcontroller 102 to be, for example, one of four
values in the range 61 KHz to 80 KHzas specified by the microcontroller 102.
The microcontroller 102 performs the functions of interference evaluation 106
and frequency selection 108.

Gerpheide, col. 8:22-38; Fig. 7. Thus, Gerpheide discloses selectively providing signal output

frequencies.

It would have been obvious to one of ordinary skill in the art at the time of the invention

to determine the single RF signal of Boie by evaluating the extent of interference at a given

signal frequency andselecting a different frequency when substantial interference is detected as

taught by Gerpheide. See, e.g., Gerpheide, col. 8:22-38; Fig. 7.

Casio discloses first and second input touch terminals. See, e.g., Casio, figure at col. 2,

reproduced below. Specifically, the finger drawn 6 in the box in the lowerleft hand corner

includes twoblack portionsillustrating first and second input touch terminals.
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HERE'S HOWTHIS
MARVEL WORKS

 
 
 

_oy

Tt would have been obviousto one of ordinary skill in the art at the time of the invention

to modify the apparatus of Boie to sense first and second input touch terminals (electrodes) as

taught by Casio in order to provide finger-stroke or finger-trace recognition capability. See, e.g.,

Casio, col. 1, fourth paragraph and col. 3, third paragraph; figure (reproduced above).

The combination of Boie with Gerpheide and Casio thus presents new, non-cumulative

technological teachings related to the elements of claim 27 added by amendment, and such

teachings were not considered in the cited art during the ~183 Patent prosecution history

including the reexamination proceeding. If the original Examiners had known of each of these

references, the Examiners likely would have considered them relevant, and likely would have

cited them during the respective prosecution/proceeding. Boie in view of Gerpheide and Casio

therefore raises an SNQ ofpatentability with respect to independent claim 27.
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I. DETAILED EXPLANATION OF THE RELEVANCY AND MANNER OF

APPLYING THE PRIOR ART REFERENCES TO EVERY CLAIM FOR WHICH

REEXAMINATION IS REQUESTED

A detailed explanation pointing out the relevance and application of the priorart

references to each of claims 18 and 27 is provided below. The charts below indicate what the

Patent Ownerbelieves are the portions of the cited art most relevant to the elements of the claims

for which reexamination is requested. The Patent Owner, however, reserves the right to take

positions asserting and submit arguments explaining why various claim elements are not

disclosed or suggested by the cited art.

A. Claim 18
 

 

18. A capacitive responsive electronic “The capacitive sensor of the invention
switching circuit comprising: comprises a thin, insulating surface covering a

plurality of electrodes. The position of an object,
such as a finger or hand-held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measuredat the electrodes.
... The x and y coordinates of the centroid are
calculated in a microcontroller from the

measured capacitances.” Boie, col. 1:61-col.
2:5, Fig.4.

an oscillator providing a periodic output “RE oscillator 408 provides an RFsignal, for
signal having a predefined frequency; example, 100 kilohertz, to circuits 401,

synchronous detector andfilter 404 via inverter
410, and guard plane 411.” Boie, col. 3:67-col.
4:2, Fig. 4.
 

a microcontroller using the periodic A reference frequency generator 16 “observes
output signal from the oscillator, the position signals to evaluate the extent of
microcontroller selectively providing interference at some reference frequency.In the
signal output frequencies to a plurality of|event that substantial interference is detected, the
small sized input touch terminals of a generator 16 selects a different frequency for
keypad; further measurements. The generator 16 seeks to

always select a reference frequency away from
frequencies which have been foundto result in
measurementinterference, as described below.
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The generator 16 includes an oscillator 100
which is, for example, set at four MHz, driving a
microcontroller 102 and a divide-by-(M+N)
circuit 104. ValueNis a fixed constant,

approximately 50. Value M is specified by the
microcontroller 102 to be, for example, one of
four values in the range 61 KHz to 80 KHz as
specified by the microcontroller 102. The
microcontroller 102 performs the functions of
interference evaluation 106 and frequency
selection 108.” Gerpheide, col. 8:22-38; Fig. 7.

“FIG. 2A illustrates the electrodes in a preferred
electrode array 12, together with a coordinate
axes defining X and Y directions. One
embodimentincludes sixteen X electrodes and

twelve Y electrodes, but for clarity of
illustration, only six X electrodes 20 and four Y
electrodes 22 are shown.It is apparent to one
skilled in the art how to extend the number of

electrodes. The array is preferably fabricated as a
multilayer printed circuit board 24. The
electrodes are etched electrically conductive
strips, connected to vias 26 which in turn
connect them to otherlayers in the array.
Tllustratively, the array 12 is approximately 65
millimeters in the X direction and 49 millimeters

in the Y direction. The X electrodes are

approximately 0.7 millimeters wide on 3.3
millimeter centers. The Y electrodes are

approximately three millimeters wide on 3.3
millimeter centers.” Gerpheide, col. 4:41-55;
Fig. 2A.

“FIG. 4 shows one embodimentofthe

synchronous electrode capacitance measurement
unit 14 in more detail. The key elements of the
synchronouselectrode capacitance measurement
unit 14 are (a) an element for producing a
voltage changein the electrode array
synchronously with a reference signal, (b) an
element producing a signal indicative of the
displacement charge thereby coupled between
electrodes of the electrode array, (c) an element
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for demodulating this signal synchronously with
the reference signal, and (d) an elementfor low
pass filtering the demodulated signal. Unit 14 is
coupled to the electrode array, preferably
through a multiplexor or switches.” Gerpheide,
col. 5:52-63; Fig. 4,

“The reference frequency signal is preferably a
digital logic signal from the reference frequency
generator 16 (FIG. 1). The reference frequency
signal is supplied to unit 14 via an AND gate 72
also having a "drive enable” input, supplied by
the reference frequency generator 16 (FIG.1).
The AND gate output feeds through inverter 74
and noninverting buffer 76 to wires RP and RN
respectively which are part of a capacitive
measurement element 78.” Gerpheide,col. 6:19-
26; Fig. 4.

“The operational principle of the capacitive
position sensorof the invention is shown in FIG.
1. Electrode array 100 is a square or rectangular
array of electrodes 101 arranged in a grid pattern
of rows and columns,as in an array oftiles. ...
The electrodes are covered with a thin layerof
insulating material (not shown). . . . Histogram
110 shows the capacitances for electrodes 101 in
array 100 with respectto finger 102.” Boie, col.
2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columnsin array 100. As can be seen from
FIG.2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig.2.

 
“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board
together with one set of interconnections, for
example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board
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with appropriate via connections between the
planes.” Boie, col. 3:30-36, Fig. 2.
 

the plurality of small sized input touch
terminals defining adjacent areas on a
dielectric substrate for an operator to
provide inputs by proximity and touch;
and 
a detector circuit coupled to said oscillator
for receiving said periodic output signal
from said oscillator, and coupled to said
input touch terminals, said detector circuit
being responsive to signals from said
oscillator via said microcontroller and a

presence of an operator's body capacitance
to ground coupled to said touch terminals
when proximal or touched by the operator
to provide a control output signal,

 
“The operational principle of the capacitive
position sensor of the invention is shown in FIG.
1. Electrode array 100 is a square or rectangular
array of electrodes 101 arranged in a grid pattern
of rows and columns,as in an arrayoftiles... .
Theelectrodes are covered with a thin layer of
insulating material (not shown). ... Histogram
110 showsthe capacitances for electrodes 101 in
array 100 with respect to finger 102.” Boie, col.
2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columnsin array 100. As can be seen from
FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig.2.

“As will be clear to those skilled in theart,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board
together with one set of interconnections, for
example, the horizontal row connections 203.
Thevertical row connections 204 can then be

fabricated in another plane of the circuit board
with appropriate via connections between the
planes.” Boie, col. 3:30-36, Fig.2.

“TEJach row and columnof electrodes from

array 100 is connected to an integrating
amplifier and bootstrap circuit 401, .... Each of
the outputs from circuits 401 can be selected by
multiplexer 402 under control of microcontroller
406. The selected output is then forwarded to
summing circuit 403, where such outputis
combined with a signal from trimmerresistor
409. Synchronousdetector andfilter 404
convert the output from summingcircuit 403 to a
signal related to the capacitance ofthe row or
columnselected by multiplexer 402. RF
oscillator 408 provides an RF signal, for
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wherein said predefined frequency of said
oscillator and said signal output
frequencies are selected to decreasea first
impedance ofsaid dielectric substrate
relative to a second impedanceof any
contaminate that may create an electrical
path on said dielectric substrate between
said adjacent areas defined by the
plurality of small sized input touch
terminals, and

  
example, 100 kilohertz, to circuits 401,
synchronous detector andfilter 404 via inverter
410, and guard plane 411.” Boie, col. 3:53-col.
4:2, Fig. 4.

“The output of synchronousdetector and filter
404 is converted to digital form by analog-to-
digital converter 405 and forwarded to
microcontroller 406. Thus, microcontroller 406

can obtain a digital value representing the
capacitance seen by any row or columnof
electrode elements (or electrode if measured
separately) selected by multiplexer 402... .
Microcontroller 406 sends datato utilizing
means, such as a personal computer (not shown)
over lead 420.” Boie, col. 4:21-32, Fig.4.

“RE oscillator 408 provides an RFsignal, for
example, 100 kilohertz, to circuits 401,
synchronous detectorandfilter 404 via inverter
410, and guard plane 411.” Boie, col. 3:67-col.
4:2, Fig. 4.

“The effects of electrode-to-electrode

capacitances, wiring capacitances and other
extraneous capacitances are minimized by
driving all electrodes and guard plane 411 in
unison with the same RF signal from RF
oscillator 408.” Boie, col. 4:58-61.

“[A] capacitance-based detection device may
suffer from electrical background interference
from its surroundings, which is coupled onto the
sensing electrodes and interferes with position
detection. These spurious signals cause
troublesome interference with the detection of

finger positioning. The device operator may
even act as an antennaforelectrical interference

which may cause a false charge injection or
depletion from the detecting electrodes.
Accordingly, there is a need for a touch
detection system which has the following
characteristics: ... (3) electrical interference
signals are rejected and eliminated from the 
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detection system regardless of their frequency
and without requiring possibly expensive nulling
apparatus.” Gerpheide, col. 2:37-57.

A reference frequency generator 16 “observes
position signals to evaluate the extent of
interference at some reference frequency. In the
event that substantial interference is detected, the

generator 16 selects a different frequency for
further measurements. The generator 16 seeks to
always select a reference frequency away from
frequencies which have been foundto result in
measurementinterference, as described below.

The generator 16 includes an oscillator 100
whichis, for example, set at four MHz,driving a
microcontroller 102 and a divide-by-(M+N)
circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the
microcontroller 102 to be, for example, one of
four values in the range 61 KHz to 80 KHz as
specified by the microcontroller 102. The
microcontroller 102 performs the functions of
interference evaluation 106 and frequency
selection 108.” Gerpheide, col. 8:22-38; Fig. 7.
 

wherein said detector circuit compares a
sensed body capacitance change to ground
proximate an input touch terminal to a
threshold level to prevent inadvertent
generation of the control output signal.  “Referring to FIG. 6, microcomputer 406 reads

the initial capacitance valuesforall the elements
in array 100 and stores such values (step 601).
Such initial values should reflect the state of

array 100 without a finger or other object being
nearby, accordingly, it may be desirable to
repeat step 601 a numberof times and then to
select the minimum capacitance values read as
the initial values, thereby compensating for the
effect of any objects moving close to array 100
during the initialization step. After initialization,
all capacitance values are periodically read and
the initial values subtracted to yield a remainder
value for each element(step 602). If one or
more of the remainders exceeds a preset
threshold (step 603), indicating that an objectis
close to or touching array 100, then the x and y
coordinates of the centroid of capacitance for
such object can be calculated from such
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remainders (step 604)....To avoid spurious
operation, it may be desirable to require that two
or more measurements exceed the preset
threshold. The threshold can be set to some

percentage of the range of A/D converter 405,
for example 10-15% of such range.”” Boie, col.
5;10-48, Fig.6.

 

 

B. Claim 27
 

 

27. A capacitive responsive electronic
switching circuit for a controlled keypad
device comprising:

an oscillator providing a periodic output
signal having a predefined frequency;

 
The capacitive sensor of the invention

comprises a thin, insulating surface covering a
plurality of electrodes. The position of an object,
such as a finger or hand-held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measuredat the electrodes.
... The x and y coordinates of the centroid are
calculated in a microcontroller from the

measured capacitances.” Boie, col. 1:61-col.
2:5, Fig. 4.

“A computer input device for use as a computer
mouse or keyboard comprises a thin, insulating
surface covering an array of electrodes... . For
applications in which the input device is used as
a mouse, the microcontroller forwards position
change information to the computer. For
applications in which the input device is used as
a keyboard, the microcomputeridentifies a key
from the position of the touching object and
forwards such key identity to the computer.”
Boie, Abstract.

“RE oscillator 408 provides an RFsignal, for
example, 100 kilohertz, to circuits 401,
synchronousdetector and filter 404 via inverter
410, and guard plane 411.” Boie, col. 3:67-col.
4:2, Fig. 4.
 

a microcontroller using the periodic
output signal from the oscillator, the

 
A reference frequency generator 16 “observes
position signals to evaluate the extent of
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microcontroller selectively providing
signal output frequencies to a closely
spaced array of input touch terminals of a
keypad, the input touch terminals
comprising first and second input touch
terminals;

 
interference at some reference frequency. In the
event that substantial interference is detected, the

generator 16 selects a different frequency for
further measurements. The generator 16 seeks to
alwaysselect a reference frequency away from
frequencies which have been foundto result in
measurementinterference, as described below.

The generator 16 includes an oscillator 100
whichis, for example, set at four MHz,driving a
microcontroller 102 and a divide-by-(M+N)
circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the
microcontroller 102 to be, for example, one of
four values in the range 61 KHz to 80 KHz as
specified by the microcontroller 102. The
microcontroller 102 performs the functions of
interference evaluation 106 and frequency
selection 108.” Gerpheide, col. 8:22-38; Fig. 7.

“FIG. 2A illustrates the electrodes in a preferred
electrode array 12, together with a coordinate
axes defining X and Y directions. One
embodimentincludes sixteen X electrodes and

twelve Y electrodes, but for clarity of
illustration, only six X electrodes 20 and four Y
electrodes 22 are shown. It is apparent to one
skilled in the art how to extend the number of

electrodes. The array is preferably fabricated as a
multilayer printed circuit board 24, The
electrodes are etched electrically conductive
strips, connected to vias 26 which in turn
connect them to other layers in the array.
Illustratively, the array 12 is approximately 65
millimeters in the X direction and 49 millimeters

in the Y direction. The X electrodes are

approximately 0.7 millimeters wide on 3.3
millimeter centers. The Y electrodes are

approximately three millimeters wide on 3.3
millimeter centers.” Gerpheide, col. 4:41-55;
Fig. 2A.

“FIG. 4 shows one embodimentof the

synchronouselectrode capacitance measurement
unit 14 in more detail. The key elements of the 
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synchronous electrode capacitance measurement
unit 14 are (a) an elementfor producing a
voltage changein the electrode array
synchronously with a reference signal, (b) an
element producing a signal indicative of the
displacement charge thereby coupled between
electrodes of the electrode array, (c) an element
for demodulating this signal synchronously with
the reference signal, and (d) an elementfor low
pass filtering the demodulated signal. Unit 14 is
coupled to the electrode array, preferably
through a multiplexor or switches.” Gerpheide,
col. 5:52-63; Fig. 4.

“The reference frequency signal is preferably a
digital logic signal from the reference frequency
generator 16 (FIG. 1). The reference frequency
signal is supplied to unit 14 via an AND gate 72
also having a "drive enable” input, supplied by
the reference frequency generator 16 (FIG.1).
The AND gate output feeds through inverter 74
and noninverting buffer 76 to wires RP and RN
respectively which are part of a capacitive
measurement element 78.” Gerpheide, col. 6:19-
26; Fig. 4.

“The operational principle of the capacitive
position sensor of the invention is shown in FIG.
1. Electrode array 100 is a square or rectangular
array of electrodes 101 arrangedin a grid pattern
of rows and columns,as in an array oftiles... .
The electrodes are covered with a thin layer of
insulating material (not shown)... . Histogram
110 shows the capacitances for electrodes 101 in
array 100 with respect to finger 102.” Boie, col.
2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in moredetail at an intersection of two rows and

two columnsin array 100. As can be seen from
FIG.2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.
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As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board
together with one set of interconnections, for
example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board
with appropriate via connections between the
planes.” Boie, col. 3:30-36, Fig. 2.
 

the first and second input touch terminals|‘The operational principle of the capacitive
defining areas for an operator to provide position sensor of the invention is shown in FIG.
an input by proximity and touch; and 1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern
of rows and columns,as in anarrayoftiles... .
The electrodes are covered with a thin layer of
insulating material (not shown)... . Histogram
110 showsthe capacitances for electrodes 101 in
array 100 with respect to finger 102.” Boie, col.
2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columnsin array 100. As can be seen from
FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.

“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board
together with one set of interconnections, for
example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board
with appropriate via connections between the
planes.” Boie, col. 3:30-36, Fig. 2.
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HERE'S HOW THES

MARVEL WORKS
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Casio, col. 2.
 

a detectorcircuit coupled to said oscillator
for receiving said periodic output signal
from said oscillator, and coupled to said
first and second touch terminals, said

detector circuit being responsive to signals
from said oscillator via said

microcontroller and a presence of an
operator's body capacitance to ground
coupled to said first and second touch
terminals when proximal or touched by
the operator to provide a control output
signal for actuation of the controlled
keypad device,

  “TEJach row and columnofelectrodes from

array 100 is connected to an integrating
amplifier and bootstrap circuit 401, .... Each of
the outputs from circuits 401 can be selected by
multiplexer 402 under control of microcontroller
406. The selected output is then forwarded to
summing circuit 403, where such outputis
combined with a signal from trimmerresistor
409. Synchronous detector andfilter 404
convert the output from summingcircuit 403 to a
signal related to the capacitance of the row or
column selected by multiplexer 402. RF
oscillator 408 provides an RF signal, for
example, 100 kilohertz, to circuits 401,
synchronous detectorandfilter 404 via inverter
410, and guard plane 411.” Boie, col. 3:53-col.
4:2, Fig. 4.

“The output of synchronous detector and filter
404 is converted to digital form by analog-to-
digital converter 405 and forwarded to
microcontroller 406. Thus, microcontroller 406

can obtain a digital value representing the
capacitance seen by any row or column of
electrode elements (or electrode if measured
separately) selected by multiplexer 402... .
Microcontroller 406 sends data to utilizing
means, such as a personal computer (not shown)
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over lead 420.” Boie, col. 4:21-32, Fig. 4.

“A computerinput device for use as a computer
mouse or keyboard comprises a thin, insulating
surface covering an array of electrodes... . For
applications in which the input device is used as
a mouse, the microcontroller forwards position
change information to the computer. For
applications in which the input device is used as
a keyboard, the microcomputeridentifies a key
from the position of the touching object and
forwards such key identity to the computer.”
Boie, Abstract.

HERE'S HOW THIS

MARVEL WORKS

Fovnognormerdotitncon ARN ARNE asTSEAesBreet

@TraneFonck. Fantdiaaaicdens

Casio, col. 2.
 

said detector circuit being configured to
generate said control output signal when
the operator is proximal or touches said
second touch terminal after the operatoris
proximal or touchessaid first touch
terminal.

 “In using the position sensorof the invention as
a computer mouse or trackball to control a
cursor, movement of the mouseor trackballis

emulated by touching array 100 with finger 102,
or some other object, and stroking finger 102
over array 100 to move the cursor. Changes in
position of the finger with respect to array 100
are reflected in corresponding changes in
position of the cursor. Thus, for such an
application, microcontroller 406 sends data over
lead 420 relating to changes in position. FIG. 6
is a flow chart of the operation of
microcontroller 406 in such an application.”
Boie, col. 4:67-col. 5:9, Fig.6. 
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IV. CONCLUSION

A substantial new question of patentability is raised based on the newly cited prior art

combinations, and therefore a reexamination of claims 18 and 27 is warranted. Again, the Patent

Ownerreservesthe right to take positions asserting and to submit arguments explaining why

various claim elements are not disclosed or suggested by the cited art.

If the Office should have any questions, please contact the undersigned attorney. The

Commissioneris hereby authorized to charge any fees due in connection with this filing, or

credit any overpayment, to Deposit Account No. 50-1065.

Respectfully submitted,

December24, 2013 /Brian A. Carlson/

Date Brian A. Carlson

Reg. No. 37,793

 

Slater & Matsil, L.L.P.
17950 Preston Rd.

Suite 1000

Dallas, TX 75252
972-732-1001

972-732-9218 (fax)
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{37} ABSTRACT

A. capacitive responsive electronic switching circuit com:
prises an oscillator providing a periodic outpud signal having
a frequency of 50 kHz ox greater, an input touch terminal
defining an area for an operator provide an input by prox-
ineity and touch. and a detector cirenit coupled to the
oscillator for receiving the periodic output signal from the
oscillator, and coupled to the input touch terminal. The
detector circuit being responsive to signals from the oscil-
lator and the presence of an operator’s body capacitance to
ground coupled to the touch terminal when in proximity or
touched by an operator to provide a comiral cntput signal.
Preferably, the osciflater provides a periodic output signal
having a frequency of 800 kifz or greater. An array of touch
terminals soav be provided in close proximity duc to the
reduction in crosstalk that may result from contaminants by
utilizing ae oscillater outputting a signal having a frequency
of 56 KHz or greater.
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i
CAPACTEEVE RESPONSIVE ELECTRONIC

SWITCHING CIRCUIT

BACKGROUND OF THE INVENTION

The present invention relates ta an electrical circuit and
particularly a capacitive responsive electronic switching
circuli used to make possible a “zero force” manual elec-
tronic switch.

Manual switches are well known in the art existing in the
familiar forms of the common toggle light switch, pull cord
switches, push buiton switches, and keyboard switches
among others. The majority of such switches employ a
mechanical contact that “makes” and “breaks” the circuit to

be switched as the switch is moved to a closed or an open
conditicn.

Switches that operate by a mechanical contact have a
number of well knowa problems. First, mechanical move-
ments of components within any mechanism moake those
components susceptible to wear. fatigue, and loosening. This
is a progressive problem that oceurs with use and leads to
eventual failure when a suliciont amount of movement has
oconrred,

Second. a sudden “make” or “break” between conductive .

contacts typically produces an electrical are as the contacts
come into close proximity. This arcing action generates both
sadio frequency emissions and high frequency noise on the
line that is switched,

Third, the separation between contacts that occurs on cach
break. exposes the contact surfaces to corrosion and con-
tamination. A particular problem occurs when the arc asso-
ciated with a “make” or “break” occurs in an oxidizing
atmosphere. ‘The heat of the arc in the presence of oxygen
facilitates the formation of oxides om the contact surfaces.

Grace exposed, the contact surfaces of mechanical switches
are also vulnerable to contaminants, Water borne contami-

nants such ag oils and salts can be a particular problem on
the contact surfaces of switches. Arelated problem occurs in
that the repeated arcing of mechanical contact can result in
a migration of contact materials away from the arca of the
mechanical contact. Corrosion. contamination. and migra-
Hog operating independently or in combination often bead to
eventual switch failure where the switch seizes in a closed
or opened condition.

An additional problemresults from the mechanical force
required in operating a mechanical switch. This problern
occurs In systems where a hursan operator is required to
repetitively operate a given switch or a number of switches.
Such repetitive motions commonly occur in the operation of
electronic Keyboards such as those used with computers and
in indusmial switches such as used in forming and assembly
equipment among other applications. A commaon type of
industrial switch is the palm button seen in pressing and
insertion equipment. Far safety purposes. the operator must
press the switch before an insertion or pressing can occur.
This ensures that the opexators hand(s} is(are) on the button
{sand not in the fickd of motion of the associated machinery.
it also ensures that the mechanical motion occurs at a desired

and controllable point in lime. The diiculty arises from the
motion and force required of the operator. Ie recent years. it
has been noted that repeated human motioas can result in
debilitating and painful wear on joints and soft tissues
yielding arthritis like symptoms. Such repetitive motion may
sesull in swelling and cramping in muscle tissues associated
with conditions such as Carpal funncl Svadrome. Equip
ment designers combat these Repetitive Motion or Cumu-
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jative Trauma Disorders by adopting ergonomic designs that
more favorably control the range. angle, number. and force
of motions required of an operator as well as the number of
the operator’s muscle groups involved in the required
motions. Prosthetics and tests are used as well to provide
strain relief for the operator’s muscles. joints, and tendons.

Tn mechanical switches, the force required to actuate the
switch may be minimized by reducing spring forces ard
frictional forces between moving parts. However, reducing
such forces makes such switches more vulnerable to failure.

For instance. weaker springs typically lower the pressure
hetween contacts in a “make™ condition. This lower contact

pyessuxe increases the resistance in the switch which can
lead to fatal heating in the switch and/or loss of voltage
applied to the switched load. Reducing frictional forces in
the switch by increasing the use of lubricants is undesirable

ecause the lubricants can migrate and contaminate the
contact surfaces. A switch designer may also reduce friction
by providing looser fils between moving parts. However,
looser Bits tend to increase wear and contribute to carlier

switch failure. A designer can also reduce friction by using
higher quality, higher cost. sudace finishes on the paris.
Thus, as apparent from the foregoing description, measures
taken fo reduce actuator force in mechanical switch parts
generally reduce the reliability and perforraance of the
switch and/or igereace the cost of the switch.

je applications such as computer keyboards or appliance
controls, the electric load switched by a gives switch can be
quate low in terms of current and/or vollage. In such cases
it is possible to use low force membrane switches such as
described im U.S. Pat. No. 4.503.294. Such switches can

relieve operator stvain and are not as susceptible to arcing
problems because they switch small loads. However. the
Rexibic membrane remains susceptible to wear, corrosion.
and contamination, Although suck switches require very low
actuation force. they are still mechanically based and thus
suffex from the same problems as any other mechanical
switch.

A more recent inaovation is the development of “zero
force” touch ewitches. These switches have no moving parts
and #0 cortact surfaces thal directly switch Joads. Rather.
these switches operate by detecting the operator's touch and
then use solid slate electrunics to ewltch the loads oractivate

mechanical relays or triacs to switch even larger loads.
Approaches include optical proximity or motion detectors to
detect the presence or motion of a body part such as in the
automatic controls used in urinals in some public rest rooms
or as disclosed in ULS. Pat. No. 4.942.631. Although these
non-contact switches arc by their very nature teuly zero
force, they are aot practical where a muluplicity of switches
age required im a small areca suck as a keyboard. Amoug ather
problemas, these non-contact switches suffer from the com-
paratively high cost of electro-optics and fromfalse detee-
tons when the operator's hand or other body part uninten-
tionally comes close to the switch’s area of detection. Some
optical touch keyboards have been proposed. but none have
enjoyed commercial success due to performance and/or cast
considerations,

A further solution has been to detect the operator’s touch
via the electrical conductivity of the operator's skin. Such a
system is described in U.S. Pat. No. 3.879618. Problems
with this system result fror variations in the electrical
conductivity of different operators dus to variations in sweat.
skin olls. or dryness, and from variable ambient conditions
such as humidity. A further problem arises in that the touch
surface of the switch that the operator touches must remain
clean enough to provide an electrical conductivity path to
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the operator, Such surfaces can be susceptible to
conlamination, corrosion, and/or a wearing away of the
conductive material, Also, these switches do not work if the

operator is wearing a glove. Safety comsiderations aisearise
by virtue of the operators placiay theirs body in clectical
contact with the switch electronics. A Rurther problemarises
in that suct: systems are vulnerable t contact with materials
that are equally or more comductive than human skin. Ror
instance, water condensation cam provide a conductive path
as good as that of an operator’s skin. resulting in a false
activation.

A common solution used to achieve a zero force touch

switch has been to make use of the capacitance of the human
operator. Such switches. which are hereinafter referred fo as
capacitive touch switches. wilize one of ai least three
different methodologies. The first method involves detecting
IRAP or olher high frequency noise thal a humas operator can
capacitively couple ta a touch terminal when the operator
makes contact such as is disclosed in U.S. Pat. No. 5.066,
898, One common source of noise is 60 Hz noise radiated

from commercial power lines. A drawback of this approach
is that radiated clectrical avise can vary in inteasity from
locale to locale and thereby cause variations in switch
sensitivity. In some cases, devices implemented using this
first method, rely on conductive contact between the opera-
tor and the touch terminal of the switch. As stated, such

surfaces are subject to contamnination. corrosion, and wear
and will not work with gloved hands. Ap additional problem
can arise im the presence of moisture when multiple switches
ave employed in a dense aay such as a keyboard. In such
instances, the operator may touch ome touch terminal, but
end up inadvertently activating others through the path of
conduction caused by the moisture contamination.

A second method for implementing capacitive touch
switches is to couple the capacitance of the operator into a
variable oscillator circuit that outputs 4 signal having a
frequency that vanies with the capacitamce seen at a touch
terminal. An exaraple of such a systern is described in U.S.
Pat. No. §,235.217, Problems with such a system can arise
where conductive contact with the operator is required and
where the frequency change caused by a touch is close to the
frequency chaages that would result from unintentionally
coming into contact with the touch ternninal.

Another method for implementing capacitive touch
switches relies on the change in capacitive coupling between
&@ touch terminal amd ground. Systems utilizing such a
methad are described in U.S. Pat. No. 4.758.745 and U.S.

Pat. No. 5,087,825. With this methodology the detection
circuit comsists of an oscillator (or AC line voltage
derivative) providing a signal fo a touch terminal whose
voltage is then momifored by a detector. The touch terminal
is driven in electrical series with other components that
function in part as a charge pump. The touch of an operator
then provides a capacitive short to ground via the operator's
own body capacitance that lowers the amplitude of oscillator
voltage seen at the touch terminal. 4 major advantage ofthis
methodology is that the operator need not come in conduc-
tive contact with the touch terminal but rather only in close
proximity to i. A further advantage arises in that the system
does not rely upon radiated emissions picked up by the
operator's body which can vary with locale. but relies
instead upon the human body's capacitance. which can vary
over an acceptable range of 20 pP to 300 pF.

An additional consideration in using zero force switches
resides in the difficulties that arise ip trying to employ dense
arrays Of such switches. Touch switches that do not require
physical costact with the operator but rather rely on the
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operator’s close proximity can result in unintended actua-
tlons as am operator's hand or other bodypart passes im clase
proximity to the touch terminals. Above-meatianed US.
Pat. No. 5.087.825 employs conductive guard rings around
the conductive pad of each touch terminal in an effort to
decouple adjacent touch pads and prevent multiple actua-
tions where only a single one is desired. In conjunction with
the guard rings. it is also possible to adjust the detection
sensitivity by adjusting the threshold volage to which the
sensed voltage is compared. The sensitivity may be adjusted
in this manner to a point where the operator’s body part. for
instance, a finger. has to entirely overlap a touch terminal
and come info contact with its diclectric facing plate before
actuation occurs. Although these methods (guard rings aad
sensitivity adjustment) have gome a considerable way in
allowing touch switches te be spaced in comparatively close
prosimity, a susceptibility to surface contamination rernains
ag a problem. Skin oils. water, and other contaminants cam
form conductive films that overlay and capacitively couple
adjacent or raultiple touch pads. An operator making contact
with the film can thea couple muitinle touch pads to his or
her body capacitance and it’s capacitive coupling to ground.
This can result in multiple actuations where only one is
desired. Small touch terminals placed in clase proximity by
necessity require seasitive defection circuits that ia some
cascs are preferably isolated frorn interference with the
associated load switching circuits that they activate.

As mentioned. in industrial controls, switches can be used

to control actuation time and to ensure that the operator’s
hand(s} or olher body part(s) are out of the field of motion
of associated machinery. A common type of switch used in
this application is the palm button. The button is Large
enough so that the operator can rapidly bring his or her haad
into contact with the bution without having to lose the time
that would be taken in acquiring and ning up a flager with
a stialler switch. Zero force touch switches are also desir-

able in this application as Repetitive Motion or Cumulative
Traum Disorders have been a problem with operator’s
utilizing pale buttoas—cspecially those palm buttons that
must be actuated against a spring resistance. In this arca
capacitive touch switches have also been employed. U.S.
Pat. No. 5233.23 1 is an cxample of such an implementation.
Dee to the proximity of machinery with the potential to
cause injury, false actuations are a particular liability in such

5 applications. Capacitive touch switches thal exhibit vulner-
ability to radiated electromagnetic noise or that operate olf
operator proximity have the potential to actuate when the
operator's hand(s) is not at the desired location on the palm
bution(s}. In general, this is addressed by the use of redum-
dancies. Ia U.S. Pat. No. $233,231, a separate detector is
used fo measure RF noise and disable the system to a safe
state if excessive RF noise is presemt. (ther systems such as
UleraTouch vended by Pinnacle Systerns. Inc. use redundant
sensing methodologies. In UltaTouch, both optical and
capacitive sensors are used and actuation occurs only when
both scasor types detect the operator's hand at the desired
location. These implementations have a sumiber of disad-
vaniages. In the case of the RF poise detection system, the
systemis unusable in the presence of RF noise. This forees
the user to employ a backup mechanical switch system or
accept the loss of function when BYP noise is present. The
second systern is less reliable and more expensive because
it requircs fwo sensor systems fo accomplish the same task,
i.¢.. detect the operator. Such system may also suffer frora

i problems inherent in any optical system. namely. suscepti-
bility to blockagesin the optical path and the need to achieve
and maintain epecific optical alignments. A further problem
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is that this system considerably constrains the angle and
direction of motion that the operator must use in activating
the switch.

Currently. there are several zero force palm buttons in the
market. These products utiize optical and/or capacitive
coupling to activate a normally closed (MC) or a sormally
oper (NO} relay. and thereby switching 110 V AC, 220 V
AD. or 24 V DC to neachine controllers. The UlteaTouch by
Pinascle Systems Inc. uses two sensors (infrared &
capacitive) with isclated circuits to activate a relay when a
machine operator inserts his hand into a U-shaped sensor
actuation tumecl The companyclaims that by permitting the
maachine operator to activate the machine with ao force or
pressure and with the operator’s hand and wrist in the
ergonoraic neural position G.e. O° wrist joint angle and
100% hand power positions as shown in FIG. 10-1), hand,
wrist, and arm stresses are nainimized and contributing
elements to Carpal Tunnel Syndrome are negated. After a
machine cycle is initiated. the operator must maintain an
initial posture until the cycle is completed. A typical cycle
time lasts approximately onc to two seconds and is repeated
about 3000 times daily. This adds up to about one hour to
one hour and a half per day while the operator is in the
posture. While this module reduces stress on wrist and hand,
it stains the muscles in the forearm. Also, because of hmited
space permitted for the operator to insert his hand, it stresses
the opexator mentally and reduces productivity by causing
fatigue. Furthermore, the infrared emitters and detectors rely
on a clean path between the transmitter and receiver and will
not operate properly if contaminants block the beam of light.

SUMMARYOF THE INVENTION

The present inveption overcomes the above problems by
using the method of sensing body capacitance to ground in
conpunction with redundant detection circuits. Additional
asaprovements are offered in the construction of the fouch
terminal {palm betton) itself and in the regime of body
capacitance to ground detection which minimizes sensitivity
to skin oils and other contarainamis. The invention alse

allows the operator to utilize the system with or without
gloves which is a particular advantage in the industrial
setting.

The specific touch detection method of the presemt inven-
tion has sinilagities to the devices of U.S. Pat. No. 4.758.735

and U.S. Pat. No. 5.087.825. However, significant improve-
ments ave offered in the means of detection and in the

development of an overall system to employ the touch
switches in a dense arrayand in an improved zere force palm
bution. The touch detection cironit of the present invention
features operation at frequencies at or above 50 KHz and
preferably at or above 800 kHiz to minimize the effects of
surface contamination from materials such a skin oils and

water, it also offers improvements in detection sensitivity
that allow close control of the degree of proximity Gdeally
wery close proximity) that is required for acmation and to
enable employment of a maltiplicity of small sized touch
terminals in a physically close array such as a keyboard. The
circuliyy of the present invention minimizes the force
required in human operator motions and climinates awkward
angles and other constraints required in those motions. The
outer surface of the touch switch typically consists of a
continuous dielectric layer such as glass or polycarbonate
with no mechanical or electrical feedthroughs. The surface
can be shaped to have no recesses that would trap or hoid
organic material. As a result it is easily cleaned and kept
clean and so is ideal for hygienic applications such as
medical or food processing equipment.
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In a first preferred erabodiment the circuit offers enhanced
detection sensitivity to allowreliable operation with small
(Ringer size) touch pads. Susceptibility to variations in
supply voltage and noise are minimized by useofa Boating
common and supply that follow the oscillator signal to
powerthe detection cireuli. The enhanced sensitivity allows
the use of a 2ZOV or lower amplitude oscillator signal applied
to the touch terminal and detection circuit. This lower

voltage (ag compared to the device of US. Pat. No. 4.758.
7353 obviates the need for expensive UL Usted higher
voltage construction measures and testing to handle what
would otherwise be large enough voltages to cause safety
concerns. A farther advantage of the present invention is
seen in the manner in which the touch terminal detection
cirouit is interfaced to the touch terminals and to external

control systems. A dedicated microprocessor referenced to
the floating supply and floating common of the defection
circuit maybe used to cost effectively multiplex a number of
touch terminal detection circuits and murttiplex the associ-
ated touch tecminal output signals over a two ine optical bus
to a dedicated microprocessor referenced to a fixed supply
and ground. An additional advantage of the microprocessor
is an expanded ability to detect faults. ie. a pad that is
touched for an excessive amount of me that is known a

priori to be an unlikely mode of operation or two or more
pads touched at the same Hime or in an mmproper order.
Additionally. the microprocessor can be used to distinguish
desired multiple pad touches in simultaneous or sequential
modes, Le. two or more switches touched in a piven order
within a given amount of time. The microprocessor can be
used to perform system diagnostics as well, The micropro-
cessor also allows the use of visual indicators such as LEDs

or annunciators such as a bell or tone generator to combo
the actuation of a given touch switch or switches. This is
particularly useful im cases where a sequence of actuations
is required before an action occurs. The feedback to the
operator provided by a visual or audio indicatar activated by
the microprocessor in response to infermediate touches in 3
required sequence can minimize time lost and/or frustration
on the part of the operator due to failed actuations from
partial touches or wrong actuations from touching the wrong
pad ina given required sequence or combination of touches.
The second microprocessor may be used to communicate
with the user’s control system. Additional features include a
“sleep mode” to minimize power consumption during peri
ods of non-use or power brown outs, and redundant control
circuits to facilitate “fail to safe” operation. Another
improversent is offered in a means to move much of the cost
of the system into simplified custom integrated circuits that
allowcase of sensitivity adjustment and assembly.

dn a second preferred embodiment, an imuproved palm
button is featured. Through the use of a diclectric cover. 4
large metallic touch terminal can be used that differentiates
between the touch of a finger or partial touch and the full
touch of a palm. In this way the system avoids false triggers
due to inadvertent Hmger touches or brushing contact with
the palm prior or after an intended touch. The sccond
embodimemt also fearures redundamt control circults to

facilitate “Sail to safe” operation,
To achieve these and other advantages. and in accordance

with the purpose of the invention as embodied and described
herein, the capacitive responsive electronic switching circuit
comprises an oscillater providing a periodic output signal
having a frequency of SO kHz ox greater, an input touch
terminal defining an area for an operator to provide an input
by touch. and a detector circuit coupled to the oscillator for
receiving the periodic output signal from the oscifator, and
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coupled to the imput touch terminal. The detector circuit
being responsive to signals from the oscillator and the
presence of an operator's body capacitance to ground
coupled to the touch terminal when touched by an operator
to provide a control output signal. Preferably. the oscillator
provides a periodic output signal having a frequency of 800
kHz of greater.

These and other features. cbiects, and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed out
in the written description and clainas hereof, as well as by the
appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an electrical schematic of a testing circull used
to measure the impedance of the human body:

FRG. 2 is an electrical schematic of a testing circuit used
fo measure the impedance of water;

FIG. 3 is an electrical schematic of an equivalent circuit
model for analyzing a human body in contact with glass
covered with water:

PIG. 4 is a block diagram of a capacitive responsive
electronic «witching cirenit constructed in accordance with
a first embodiment of the present Invention:

TRG. 5 is am electrical schematic of a preferred voltage
regulator circuit for use in the capacitive responsive ciec-
tronic switching circuit shown in FEO. 4;

FRG. 6 is an electrical schematic of a preferred oscillator
circuit for use in the capacitive responsive electronic switch-
ing circuit shown in FIG. 4:

PRG. 7 is am electrical schematic of a preferred floating
common generator circuit for use in the capacitive respon-
sive electronic switching circuit shown in FIG. 4;

FiG. ® is an electrical schematic of a preferred touch :
circuit for use in the capacitive responsive electronic switch-
ing cirenlt shown in FIG. 4;

FIG. 8 is a three dimensional bar graph iBustrating
signal-to-noise ratio vs. body capacitance at T= 108° C.;

FG. 38 is a three dimensional bar graph iHustrating
signal-to-goise ratio vs. body capacitance al T=22° C.;

FRG. V1 is a block diagram of a capacitive responsive
electronic switching circuit constructed in accordance with
a second embodiment of the present invention;

FiG. 12 is a block diagram of a capacitive responsive
slectropie switching circuit constructed In accordance with
a third embodiment ofthe preseat invention;

FIG. 13 is an electrical schematic of a preferred voltage
regulator, oscillator. and touch circulis for use in the capaci-
tive responsive electronic switching circuit shown in FIG.
i3;

FRG. 14 is an electrical schematic of preferred driver
circuits for use in the capacitive responsive electronic
switching circuit shown in FIG. 12;

FIGS. ISA—Care top. side, and frant views. respectively.
of an example of a flat palm button constructed in accor
dance with the present invention;

FIG. 16 is a cross-sectional view of an example of a
dome-shaped palm bution constructed im accordance with
the present invention;

FIG. 17 is an electrical schematic of a touch circuit ofthe

preseminvention implemented in a custom integratedciz-
eult:

FIG. 18 is am electrical schematic of an osciilator having
a sleeper circuit for use in the capacitive respomsive elec-
tronic switching circuits of the present invention;
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PEG. 89 is a pictorial view of a device having two palm
buttons and an indicator light operated in accordance with
ihe present invention; and

PRIS. 26A-C are pictorial views of another embodiment
of the device shown in FIG. 19.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As apparent from the above summary. the touch circuit of
present invention operates at a higher frequency than prior
touch sessing cleculis. A move to high frequency operation
(>50 to 800 Ez) is not a benign choice relative to the lower
frequency(60 to 1900 Hz) operation seen in existing art such
as U.S. Pat. No. 4.758.735 and U.S. Pat. No. 5.087.825,

Wigher frequencies requixe generally more costly, higher
speed. parts, and often results in the added cost of special
design measures to minimize clectronic emissions and the
untroduction of high frequency noise on power supply lines.
The preference for using such higher frequencies is based on
a study performed to determine if high frequency operation
would alow a touch of an operator and conduction via
surface comtamination films. such as moisture. providing a
corductive path from a somtouched areca to the touched
area. The study also determined whether a high frequeacy
touch circuit could operate over a sufficiently wide tempera-
ture range, am assortment of overlying diciectric layer thick-
nesses and materials, and in the presence of likely power
supply fluctuations. The following calculations and mea-
aarements are the results of this study. The cesults summa-
rine the investigation conducted io reduce crosstalk due to
coxdensation of water om the dielectric member (glass). By
increasing the frequency of operation, the Impedance ofthe
body-glass combination is reduced as compared to the
impedance of water between the touch pads.

The equivalent circuit of body impedance was measured
using the testing cirewit 18 shown in PIG. 2. Testing circuit
16 inchides an oscillator 38 coupled between ground plate
and a 100 EQ series resistor 22 and in parallel with a 10 M&
resistor 24, a 26 pF capacitor 26, and contacts for connecting
to a human body identified in the Agure as an impedance
ioad 15 having an inapedance 2, representing the body's
Bupedance,

Two types of measurements were taken: one with the
person ander test standing on a large ground plane Le..
comcrete slab; and another while standing on a subfloor, The
subfloor was used to simulate a Dypical morthern horac. Le.
wood joists with plywood sheeting, Carpeting was used as
an added insulation layer. Table 1 below shows the measured
body resistance and capacitance for five individuals.

TABLE 1 

COMCRETE SLAB CONCRETE SLAB SUBFLOOR SUBFLOOR
 

 

14 oh 100 pF LI ko Th pP
1d 6 257 oe 19 kee 78 pe
1.3 RO 174 pF 19 kok 93 pe
4.2 eh 160 pF 16 kD 35 pF
1.0 £63 107 pF 14 ko 75 oF 

AS apparent fromTable 1 above and the discussion ic follow,
a human body's impedance may be represented bythe series
combination of a 20-300 pF capacitor and a 1 k-2 kQ
resistor.

The impedance of water. which is mainly resistive, was
measured using the testing circuit 30 shown is FIG. 2.
Testing ciroutt 36 includes an oscillator 48 coupled in series
with a 1 MQresistor 42 and contacts across which water is
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applied to define an impedance load 35 having an impedance
@,, representing the impedance ofwater. A true RMS voltage
meter 45 is connected across the contacts of the impedance
load 35.

The resistance of tap water over a lxi inch area amd ¥52
inch deep. was measured to be around 160 kG.

The following calculation is for resistance of rain water
where ¢ is the conductivity for rain:

  

 

fit yf Eq. t
Ref cin bel}

where.

c= 128 x 107%(O — omy

tee ( 100 ex if 0254 xn \
CEN OY ewer ermameanenmommtne

mn ‘ a ;AX /

bh=iDin

~ of 1 io.
A= eix{ 33 }- ay
therefore,

é i ‘ i 49%
Bea (epee x meng|OBA EDBS42xiG4 Le int

However, the thickness of a layer of water condensed on the
surface of glass is rauch less than 44: inch and it’s resistance
is higher than that of tap water. For design purposes. a
resistance value of 1 M2 was used to siraulate water,

The capacitance of a plece of glass measuring V4"x44"x
44", is approsimately 2 pF.
where,

x, Ae ahCs Ryauks Tony §

£°0.08842x10° for vacuums

BDEKstaySIG
4250.25 in?

CpnerdLYE UBBSAN LOFNS410S22225 pE

CoinOBESLOS?S41Fak 3S pH

Fable 2 below shows the dielectric constant for several >
types of glass:

TABLE 2
 

Dielectric Constant
&)TYPE OF GLASS
 

Coming 0010 632
Coming 0080 6.78
Coraing O10 6.68
Corning 8870 35
 

The equivalent circuit 58 of body touching the glass with
the presence of water is shown in FIG. 3. As shown, the
equivalent circuit $8 includes a polycarbon (PCB) plate 88
having at least two pads 57 and 5% formed thereon. 2 glass
plate 6 adjacent to PCB plate 55. water 68 on glacs plate 68
spauming at least two touch pad areas, and a body 7@ in
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contact with the water 63 and glass plate 68 at one fouch pad
area. The impedance of glass plate 68 is approximated by
two 2 pF capacitors 62 and 64 connected to pads 57 and 59,
respectively. The water 63 is approximated by a | MQ
resistor 68 connected between capacitors 62 and &4. The
body is represented by a 20-300 pF capacitor 72 coupled at
one cad fo water resistor 68 and glass plate capacitor 62. and
by a i~2 kQ resistor 74 coupled between the other end of
capacitor 72 and ground.

Referring to FIG. 3. it can be seen that a human touch
apposite pad S7 will couple pad 37 to ground through the
capacitance of glass 62 and the series contact with the
human body impedance provided by the 20-300 pF capaci-
tance and the [| kK~2 22 resistance of a typical human body.
‘This wil have the effect of pulling any voltage on the pad
towards ground, Pad 39 will be sinularly effected, however
it’s coupling to pround will mot onlybe through capacitance
$4, and the series capacitance and resistance of the human
body, but will also be through the ohmic resistance of water

> onthe glass cover between the proximate location of pad 59
angé the touched pad 37. Because the human capacitance is
considerably greater than the 2 pF capacitance of the glass.
the impedance of the path to ground for pads §7 and 59 will
be dominated by the glass and water impedances. If the
impedasce of the water path is significant compared to that
of the glass. then the effect of a touch will be more
significant at pad §7 than at pad 58. To overcome the effect
of condensation or possible water spills. the impedance of
the glass is preferably made as small as is practical com-
pared to the bmpedance of the water. This allows discrimi-
nation between touched and adjacent pads. As the water
impedance is primarily resistive and the glass impedance is
primarily capacitive, the impedance of the glass will drop
with frequency.

FIG. 3A shows the maximum and minimum glass imped-
ance as a fienction of frequency. The maximum and misi-
mum glass impedances shown were computed as follows:

2geBEIKETCMa}

Kaniwin

Kpot@
A=O.25 in?

£20.25 ia

CoreKgellls CrrggE282 SE

Coin,pentyl. Coin lh 34E pF

ZRHpecweneyU2 MCprceEPOQUERCY}

LEMEegraneyEle TCpeinLTEQUEBES}

As can be seen, at 1 KHz. the capacitive impedance of the
glass is sauch greater than the nominal | MQ of the water
bridge between the pads. As a resuit. at 1 kHz. there would
be lithe difference in the impedance paths to ground of the
two adjacent pads wher either is touched. This would result
in the voltage on both pads being pulled towards ground by
eorparable amouats. Conversely. at 100 kHz. the glass
impedance drops to approximately 1 Mg resulting in the
impedance of the path to ground fos pad 59 being twice that
of the touched pad ST. Por cases where backgremnd noise
and temperature drifts are comparatively small. a 100 kil
oscillator frequency would allow a sufficiently lowdetection
threshold fo be set to differentiate between the signal
changes induced at both pads by a human touch opposite a
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single pad. At 800 kz, the impedance of the glass drops to
200 kO} or lower giving a ratio of a greater than 5 to |
impedance difference between the paths to ground of the
touched pad 57 and adjacent pads 5%. In fact, the impedance
tatic may exceed 10 to las dlustated in the calculation
below, This allows ihe detection threshold for the touched

pad to be set well below that of an adjacent pad resulting in
a rach lower incidence of inadvertent actuation of adjacent
touch pads to that of the touched pad. Ideally, the frequency
of operation would be kept af the 800 Kz of the preferred
embodiment or cven higher. However. as noted earlier,
higher frequency operation forees the use of more expensive
components and designs. For applications where thermal
drift and electronic noise levels are low, operation at or near
100 kHz may be possible. However. at 10 KHz and below.
the impedance of the glass becomes rauch greater than that
of likely water bridges between pads resulting in adjacent
pads being effected as much by a touch as the touched pad
itself. Although the preferred frequency is at or above 100
kHz. and more preferably at or above 800 kz, it is
conceivable that frequeacies as low as 50 kHz could be used
provided the frequency creates a difference in the impedance
paths of adjacent pads that is sufficient cnough to accurately
distinguish between an intended touch and the touch of an
adjacent pad. Use of frequencies as low as 5G Ez mayalso ;
be possible depending upon the type of glass of covering or
the thickress thereof used for the touch pad. However, in
cases where there is litte or no surface contamination. the

frequency of operation can go well below 50 Ez.
Ultimately, the frequency chosen will be a tradeol between
the likelihood of surface contamination and the cost of going
to higher frequemcies to prevent cross tal duc to such
contamination. The folowing analysis illustrates one
example of howa frequency may be calculated based on the
typical parameters used to construct a touch switch and the 3
typical impedance of a contaminant, such as rain water. Tn
the analysis below a iOto | ratio of water te glass impedance
is sought.

To eliminate crosstalk due to condensation of water on the

glass, the impedance of body (Z,} and glass (4) corabina-
Hon must be much lower than impedance of water (Zy).
Since the impedance of glass is much higher tham body
impedance, £, will be considered only. Therefore,

100,I< Ea, 3

where,

Cpt OF Zyl MQ

496 x 108 Bg. 47 1 _
4ae =

af 1SSK 1810x <i Boy(Beye)
Therefore,

f>796 kHz

Having provided a basis for the use of higher frequencies.
the basic construction of the electronic switching circuit
constructed in accordance with a first embodiment of the

present invention is now described with reference to FIG, 4.
The electronic switching circuit includes a voltage regulator
168 including input lines 161 and 102 for receiving a 24 V
AC Une voltage and a Hae 103 for grounding the circuit.
Voltage regulator 166 converts the received AC voltage to a
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DC voltage and supplies a regulated § V DC power to an
oscillator 208 via lines Udi and £85. Voltage regulatoralsa
supplies oscillator 260 with 26 V DC power via Hne 108,
The details of voltage regulator 180 are discussed below
with reference to PEG. 5.

Upoa being powered by voltage reguiator 2, oscillator
206 generates a square wave with a frequency of 50 kHz,
and preferably greater than 800 kHe. and having an ampli-
tude of 26 V peak. The square wave generated by oscillator
206 is supplied via line 261to a floating common generator
388. a touch pad shicid plate 468. a touch circuit 400, and
a inicrocomioller $60, Oscillator 260 is described below
with reference to PEG. &.

Floating common generator 300 receives the 26 VYpeak.
square wave from oscillator 200 and outputs a regulated
ficating common that is 5 volts below the square wave
output from oscillator 20) and has the same phase and
frequency as the received square wave. This floating com-
mon output is supplied to touch circuit 463 and microcen-
troller 560 via Hne 36) such that the output square wave
from oscillator 208 and floating common output from float-
ing common generator 300 provide power to touch circuit
489 and microcontroller 508. Details of floating commen
generator 380 are discussed below with reference to PNG, 7.

Touch circuit 468 seases capacitance frora a touch pad
48% via line 484 and outputs a signal to microcontroller $60
via line 48% wpon detecting a capacitance to ground at touch
pad 450 that exceeds a threshold value. The details of tonch
circuit 480 axe described below with reference to FIG. &.

Upos receiving an indication from touch circuit 403 that
a sufficient capacitance tc ground (typically at least 20 pF)
is present at touch pad 486, microcontroller 568 outpets a
signal to a load-controlling microcontroller 60 via line 501,
which is preferably a two way optical coupling bus. Micro-
controller 600 them responds in a predetermined manner to
control a load 700. Having generally described the basic
construction of the first embodiment, the preferred detailed
construction of the depicted componcats will now he
described with FIGS. $8. In cases where the number of
lines ta be switched is low, microcontroller 660 can be

replaced by additional optical coupling Hines. The auraber of
Hnes to be switched will dictate whether it is more cost

effective to multiples over a two Hine optical bus such as Ure
5@1 amd use a microcontroller fo demultiplex, or fo use 2
multiplicity of optical coupling Hmes. Other considerations

5 such as reHability aad power consumption may also affect
this choice, In this preferred embodiment. the use ofa single
pair of optical coupling paths (line 583) and a microcon-
troller 60%, is shown to emphasize the capability to switch
a large muraber of lines.

A preferred circuit for implementing a voltage regulator
19¢ is shown in FIG. §. Voltage regulator 186 preferably
includes an AC/DC convertor 118 for genceating 29 V to 36
V unregulated DC on line 119. This unregulated DC power
is supplied to a 5 ¥ DC regulator 126 and to a 26 V DC
regulator 138. AC/DC convertor 116 Includes diodes 112,
134, 126. and 228. which rectify the supplied 24 V AC’ power
provided om power lincs 101 and 162. The anode of the first
diode LIZ is coupled to power line 104 and to the cathode of
the second diode 114. The cathode of the frst diode 142 is

coupled to output line ALS. The anode of the second dicde
114 is coupled to ground via Ene 163 and to the anode of the
fourth diode LIS. The anode of the third diode E16 is coupled
to the cathode of the fourth diode 118 and to power line 162.
The cathode of the third diode 116 is coupled to line 119 and
to the cathode of the first diode 112. The anode of the fourth

diode 198 is coupled to ground via line 193. Diodes 212, 114.
1G. and TAS are preferably diodes having part no. IN4002Z
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available from LITEON, AC/DC convertor 116 also prefer-
ably includes a capacitor 118 for fitering the rectified output
ofthe diodes. Capacitor 115 is preferably a 1000 pPcapaci-
tor coupled between owtpul line 119 and ground via line 163.

The 3 Vregulator 128 preferably includes a 360 ©resistor
423 coupled between line 119 and 5 Voutput Hine 104. aad
a zener diode 124, 9 first capacitor 126, and second capacitor
328 all connected and parallel between output power lines
Rd and 20S. Preferably. zener diode 124 is a 5.1 V zener
diode having part no. IN4733A available from LITEON,
first capacitor 126 has a capacitance of 10 uF. and second
capacitor 128 has a capacitance of 0.1 pF.

The 26 V regulator 130 preferably includes a transistor
i34 having a collector connecied to line 1E9 via a first
resistor 132, a base connected to line 129 via a second

resistor 36, and an emitter coupled te the regulated 26 V
oulput power Hine 206. The 26 Vregulator 136 also prefer-
ably includes a capacitor 137 and zener diode 138 connected
in parallel between the base of transistor 134 and ground line
403. Preferably. first resistor 132 is a 20 ©. 0.5 W resistor,
sccoad resister 136 is a 1&0, 0.5 W resistor. capacitor 137
is a G1 pF capacitor, and zener diade 138 is a 27 V. 0.5 W
diode having part ac. IN5254B available from LITEON, it
will be apparent fo those skilled in the art, that various
components of voltage regulator 190 may be added or
excluded depending upon the source of power available to
powerthe oscillator 2&4}, For example,if the available power
is a 110 V AC 60 He commercial power linc, a transformer
may be added to convert the 110 V AC power to 24 V AC.
Alternatively, if a DC battery is used. the AC/DC convertor +
among other components may be eliminared.

A preferred example of an 800 kz oscillator is shown in
FIG. 6. Oscillator 286 preferably includes a square wave
generator 216, which is powered by 5 V regulator 128 via
lines 104 and 185, for generating a 5 ‘V peak square wave :
having the desired frequency, and a buffer circuit 230
powered by 26 V regulator 136 via Une 16 for buffering the
outpal of square wave generator 22@ and boosting its peak
from 5 V to 26 'Vwhile maintaining the preferred frequency.
Square wave generator 219 is preferably an astable multi
Vibrator constructed with at feast two serially connected
invertor gates 212 and 234. and optionally, a third serially
counecied invertor gate 214. Invertor gates 212. 214 and 246
are preferably provided in a single integrated circuit desig-
nated as part 74HCM available from National Semiconduc-
tor. The output of the first invertor gate 282 is coupled fo it’s
input via resistors 288 and 222 and is coupled to the output
of the second invertor gate 214 via a capacitor 224. The
input of the second invertor gate 214 is directly connected to
the output of the first invertor gate 212 and the output of the
second invertor gaic 214 is directly connectedto the input of
the optional third invertor gate 216. To provide an 800 kHz
Output, resistor 218 preferably has a 10.0 KO} value. resistor
222 preferably has a 1.78 kS3 value. and capacitor 224 is
preferably a 220 pF capacitor.

The 5 V peak square wave generated by square wave
generator 218 is supplied from either the output of invertor
gate 214 or the output of optional invertor gate 216 to the
base of a hest transistor 238 via a first resistor 232 connected
and parallel a capacitor 234. The base of fest transistor 238
is connected to the 26 V regulated DC power line 106 via a
second resistor 236. The collector of first pansistor 238 is
connected to 26 V power line 106 via a third resistor 248 and
to the base of a second transistor 244. The emitier of first

transistor 238 is coupled to ground and to it’s own collector
and the base of second transistor 244 via a fourth resistor
242. The collector of the second wansistor 244 is connected
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directly to 26 V power line 166 and the emitter of second
transistor 244 is comnected to ground via a fifth resistor 246,
Second transistor 244 provides the 26 V peak square wave
on output Jine 20%. which is connected to it's emitter. In
operation, the square wave signal applicd to the base of
transistor 238 causes the collector of transistor 238 to swing
between near to the DT sapply 166 voltage and ihe
collector-emitter saturation voltage. Capacitor 234 is pro-
vided to improve the turning off of transistor 238. Transistor
244 along with resistors 242 and 246 are used to buffer the
square wave signal generated by transistor 238. In a pre-
ferred embodiment. the vahucs of the resistors and capacitor
are as follows: first resistor 232 is 5.1 £Q. capacitor 234 is
0.0047 uF. second resistor 236 is 1 MQ. third resister 246 is
L.6 KO, fourth resistor 242 is 100 £0. and fifth resistor 246
is 4.7 koh Preferably, teansistors 238 and 244 are those
identified as part no. ZTX600 available from ZETEX.In this
configuration. the oscillator 268 sources 80 mA to the
floating common generator 306 such that together they
supply a doating § ¥Y BC to power touch circult(ss 408.
microcontroller 508. and Schmitt triggered gates 426 (FIG.
8}. As will be apparent to those skilled in the art, the values
of the resistors and capacitors utilized in oscillator 206 may
be varied from those disclosed above to provide for different
oseillator output frequencies. As discussed above, however,
oscillator 28¢ is preferably constructed so as to output a
square wave having a frequency of 50 kHz or greater. and
saare preferably, of 800 kiiz or greater. In sorne cases it may
be necessary to use lower gain bandwidth product transistors
or filtration to achieve a softer roll-off of the square edges to
reduce high frequency noise exnissions. When this is done
the amplitude of the oscillator yoltage can be increased to
compensate,

The preferred construction of floating ground generator
300 is shown in FIG. 7 includes a zener diode 31@ having a
cathode connected to the oscillator output on fine 207 and an
anode connected to flcating ground output Ene 362 andto
ground via resistor 326 and diode 348. Floating ground
generator 308 also preferably includes a first capacitor 312
and a second capacitor 314 connected in parallel with zener
diode 319. In the preferred embodiment. zener diode 316 is
aS. V zener diode identified by part no. 1N4733A available
from LITHON, capacitor 332 is a 47 uF fantalum capacitor.
capacitor 314 is a 6.1 pF capacitor, resistor 326 is a 270 2
resistor, and diode 318 is a diode identified as part no.
INGI4B available from LITHON.

Touch circuit 480, as showa in PIG. 8, preferably includes
a mansistur 436 haying a base connected to touch pad 456
via resistor 413 and line 451, an emitter coupled to oscillator
output line 201, and a collector coupled to floating ground
line 361 via a pulse stretcher circuit 417, which inchides a
resistor 424 and a capacitor 418 connected in parallel. To
nunimize susceptibility to noise. the physical lenpth of the
path between the touch pad 454 and the base of the transistor
419. must be held to a minimum. Additionally, RC filters can
be placed in Hne 481 berween the output of the touch circuit
498 and the input of the microcontroller 566 to give addi-
tional EMYRFE immunity. Additionally, the higher the
frequency. the higher the gain bandwidth product that is
required in wansistor 434. The gaim bandwidth product must
be sufficient to guarantee that the oscillator turns on during
oscillator High pulses. A further trade-off is to use higher
gain bandwidth product to allowlower oscillator voltages ox
higher oscillator voltages to all alowa lower gain band-
width product transistor to be used. The combination of
oscillator vollage, frequency ard transistor gain bandwidth
product that is used will necessarily vary with the cost,
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safety and reliability requirements of a given application.
The present combination was chosen to keep the oscillator
voltage down and allow operation at 800 Kz to minimize
cross talk. At higher frequencies a higher gain bandwidih
product transistor would be required in both the oscillator
268 and detection 40 circuits. Touch ciscuit 00 also

preferably inchudes resistor 412 and a diode 414 having an
anode connected to the base of transistor 418 and to resistor
413, and a cathode connected to the emiter of transistor 41¢
and to a

between the base and emitter of transistor 426. The pulse
stretcher circuit 417 is identified as such because the seusi-

tivity of the touch circuit may be increased or decreased by
varying the resistance ofresistor 418. The base of transistor
4G is connected via resistor 413 to Line 487 connected to

touch pad 45¢.
Additionally, touch circuit 4) may include at least one

Schmitt triggered gate 420 powered by the voltage diifer-
ence existing between oscillator linc 201 and 344, and
having an iaput terminal coupled to the collector of transis-
tor $16 and an output coupled to microcoatroller SM) via
output line 461. Schmitt wiggered invertor gate 420 is
optionally provided to improve the rise time of the touch
switch output aed te bulfer the output. Preferably. transistor
419 is part no, BC&SSCL available from Motorola, resistor ,
412 is a 12 MQ resistor, diode 414 is part no. INGIAB
available from Diodes, inc. resistor 416 is 2470 kQ resistor,

capacitor 416 is a 0.001 uF capacitor, and resistor 423 is a
10 E22 resistor.

As Stated above, the operatar’s body includes a capaci-
tance to ground, which may range in a typical person from
between 20 to 300 pF. The base terminal of transistor &26 is
coupled to it's emitter by resistor 412 such that unless
capacitance is present by the user touching the touch pad
888. transistor S14 will not be forward biased and will not
conduct. Thus. when touch pad 458 is not touched, the
output signal at the collector terminal of tansistar 216 and
across pulse stretcher circute 417 will be zero volts. When,
however, a person touches the touch pad 458, that person’s
body capacitance to ground couples the base of transistor
418 to ground 163 through resistor 413, thereby forward
biasing transistor 416 into conduction. This changes capaci-
tor 418 providing a positive DC voltage with respect te dhe
line 301 amd causes the output of the Schmitt trigger 428 to
go tow. Diode 414 is coupled across the base to emitter
junction of wansistor 418 to clamp the base emitter reverse
bias voltage to —0.7 V and also reduce the forward recovery
and turn-on time.

Touch pad 48¢ inchudes a substrate on which a plurality
of electrically conductive plate members are mounted on
one surface thereof. The substrate is an insulator and the

plates are spaced apart in order ta insulate the plates from
one arother and from ground. Also, positioned on the
substrate is a guard band, generally shown as 406, Guard
band 464 is a grid of conductor segrnents extending between
adjacent pairs of plate menibers. All conductor segments arc
physically interconnected to define a plurality of spaces with
one plate member positioned centrally within each space.
Components of the touch ciccuit may be positioned on the
side of substrate opposite plate members and guard band
466.

A planar diclectric meraber is spaced from the subsixate
facing plate members. The dielectric momber is made from
& hom-parous insulating material such as polycarbosate or
glass. A plurality of electrically conductive spring comiacts
are sandwiched between the inner surface of the diclectric
member and the substraie. An indicia layer may be adhered
to the inmer surface of the dielectric member to provide an
indication of the furction of each input portion.
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As mentioned above. interface berween the dielectric

member and a conductive plate is a metallic spring contact
that is attached ta the back of the diclectric member. The

spring contacts offer advantages at high temperature
exiremes. However, for sufficiently narrow tenyperature
yanges, conductive polymer foam pads cut to the size of the
touch pads are preferably used to All the gap between
conductive pad and dieicetric layer. The function of the
spring contacts or conductive foam pads is to eliminate that
capacitive contribution of the air filled gap between the
conductive pads and the overlying dielectric layer

A problem with capacity responsive keyboards is the
iondency of switches that are closely positioned in a Key-
hoard system to inadvertently Become actuated even though
the user is touching an adjacent switch, Furthermore, this
problem is greatly aggravated by the presence of comtami-
nation on the outer surface of dielectric member. Contami-
nation such as skin off or moisture causes erratic keyboard
operation and multiple switches will tum om evea though
ome switch is touched. By operating at a high frequency such
as 100 kHz of 800 KH. the impedance of the series
combination of bady and glass capacitance are lowered as
compared to the bmpedance of contamination present on the
glass thereby reducing crosstali.

Hf glass thicknoss is smallerthan 440 inch. the touch circuit
becomes more sensitive to body capacitance. There are two
ways to adjust the sensitivity so that crosstalk does not
occur: remove diode 414 and/or reduce the resistance of
resistor 416. Increasing the resistance of resistor 416 would
allow usage of thicker glass. However, this resistance pref-
erably should not go above 750 2. This is because of the
maximum fow input vollage of 0.8 V and input leakage
current of 1 pA at the Schmitt wigger gate 428,

‘The oscillator circuitry shown in PRG. @ is very stable over
the temperate range of ~40° C. to 108° C. Phe ourput of
the touch switch circuitry drops at a rate of approximately 40
mV/PC. when temperature falls below 0° C. Ef application
requires operation at low temperatures (-40° C.), the fol-
lowing three methods may be used to increase the output of
the switch: imcrease the oscillater’s regulated supply
voltage, imerease the resistance of resistor 486, and use a
higher gain transistor 41@. All of these methods would
increase sensitivity at high temperatures. Another way to
correct this problem is to usc a thermistor to vary the
xegulated supply voliage as a function of temperature.

Since the input power is regulated down to 26 V BDC,
variation of power (24 V ACL10% or 29 V DT to 36 V DC)
Goes not affect cirenit operation. Table 3 below shows the
measured output voltage of the switch for various supply
voltages.

TABLE 3  
SWITCH CUTROT

 
34VDC 4.95 ¥
33 VRC 495 '¥
3% VRC 434 'V
a1 VBC 493 'V
30 YBCO aga
29 VBC ag2V¥
 

PSRE=G mV/¥=—45 cB

tn order to determine the effect of body capacitance on
circuit operation, the circuit of FIG. 3 was used to simulate
glass. water resistance, and body capacitance. The following
twe conditions were simulated amd tested:
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i—The maximum body capacitance that does not cause
crosswalk when:

Temyperature=10S° C.
Supply Voltage=36¥DBC
Glass Capacitance=2 pP
Water Resistance-330 k to 1 M&S

2—TPhe minimum capacitance to turn on a switch when:
Temperanme=(° C.
Supply VoHage=29V BC
Glass Capacitance=2 pF

3—~Operation at room temperature.
Table 4 below shows the signal and noise voltages at the

switch output for different values of body capacitance and
contamination resistance.

 

 

 
     

TABLE4

CONTAM-
INATION

RE- BOUY CAPACTTANCE

SESTANCE S50 pF 1230 pF
330 ER S31 ¥V

N50 ¥V
500 kR SsAiv

N: 0.8 ¥
LMO & 5.1 ¥

iCondensed N. MOLY
Water}
NORE 3:53 ¥ S52 ¥ &:52¥ S514 S8iy¥

NM lGm¥ Ni f0m¥ MB: LOm¥Y N: iO mV N: iG mV

S=Signal (TOUCH)
N= Noise (NG FOUCH)
apply voRage = 36 VIKC
temperature = 105° C.

With contamiaalion resistance of 1 MQ or more, the
cireull is insensitive to body capacitance variations and has
& minimum signal-to-noise ratio of ~34 dB. With no
contamination, signal-to-noise ratio is approximately ~S4
aB. The graph in FEG. $ shows the signal-to-noise ratio
versus body capacitance, for different values of contaraina-
tion resistance at 105° C. The nuinimum body capacitance to
turn on a switch is 20 pF

At roomtemperature, crosstalg decreases because of gain
drop of transistor 419. Table 5 below shows that at room
teraperature, the circuit rejects 250 ki2 of contamination,
iedependent af body capacitance. Below 250 iQ, body
capacitance will affect crosstalic.

 
TABLE $

INATION
RE- BODY CAPACIFANCH

SISTANCE 220 pF SSO pF 1330 pF   2X kad S31V 8:54 ¥
NiS¥ NM22V

250 ESD &S31V 8 54¥
MOsY Mos ¥

330 kQ2 SRi¥ S51¥
HoOlVv Noa ¥

2 SES Ssiv S5AV
N01 Vo NOGiV

an

i

pes un

2 in

35

40

50

35

 
S = Signa (TOUCH
N = Noise (NO TOUCH
supply veltage = 36 YDC
temperature = Z8° 0.

The graph of PIG. 1@ shows the measured signal-to-noise
ratio versus body capacitance, for different contarnization
resistance values at room temperature.
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The particular advantages of the preceding circuit over
that of existing touch detection circuits such as that dis-
closed in U.S. Pat. No. 4.758.735, are the use of diode 414

{selected for high speed) to minimize forward recavery time
rather than merely provide reverse polarity protection (as
with the slower type of diode used in the existing circuits}
and the omission of a capacitor coupled acrass the base to
emitter junction of the detection transistor 416 to make the
clrcult more sensitive and operable with a lower oscillator
ariplitnde and higher oscillator frequency. These festures
along with appropriate choices in component values make
possible operation at significantly higher frequencies (>50 to
800 KH2) than are seen in existing art (60 to 1000 Hz). At
frequencies at or near 800 kHz. the 20-300 pF of capaci-
lance fo ground offered by the human body presenis a
considerably lower impedance than the primarily resistive
impedance of skin oil or water films that may appear on the
dielectric layer overlying the conductive touch pads. This
allows the peak voltage of a pad that is touched to come
considerably closer to ground than adjacent pads which will
have a voltage drop across any contaminating flimlayer that
is providing a conductive path to the area that is touched.
The enkanced sensitivity offered by the omission of any
capacitor between the base and emnitier of the detection
ivansistor d3@, allows the threshold of detection to be set

much closer to ground than would be the case otherwise.
This allows discrimination between the pad that is touched
and adjaceat pads that might be pulled towards ground via
ihe conductive path to the touch formed by a contaminating
Rim. This high frequency regime of operation offers a
considerable advantage relative to the existing artin terms of
immunity to surface contaminants such as skin off and
moisture.

A multiple touch pad circuit constructed in accordance
with the second embodiment is shown in FIG. Li. In the

second embodiment of FIG, EL. components similar to those
in the first embodiment in PIG. 4 are designated with the
sagac refexences numerals and will not be discussed in detail.

The multiple touch pad circuit is a variation of the first
embodiment in that B includes an array of touch circuits
designated as 906, through 900,which, as shown, include
both the touch circuit 408 shown in FHS. 4 and 8 and the

input touch terminal pad 433 (FIG. 4). Microcontrolter 568
selects each row of the touch circuits S40, to SMAby

§ providing the signal from oscillator 208 to selected rows of
touch citcuils. in this manner, microcontroller 503 can

sequentially activate the touch circuit rows and associate the
received imputs from the columns of the array with the
activated touch cirenit(s}. “To keep the path length 431
between the touch pad 480 and the base to the detection
transistor $9 fo a sainimum. the defection circuits MM are

physically located directly beneath the touch pads. To sim-
plify assembly. a flexible circuit board such as vended by
Sheldahl, Inc. or Circuit Biching Techmics, Inc. can be used
for this purpose. ideally. the printed circuit will be fixed
directly against the suyface (typically glass) bearing the
conductive touch pads to eliminate air gaps and the rgeed for
conductive foam pads and spring contacts which were used
io fill aix gaps.

For this second embodiment. the oscillator 286 of the first

embodiment may be slightly modified from that shown in
PHD. & to include a transistor (nat shown) coupled between
the oscillator output aad ground with it's base connected to
microcontroller 606 such that microcontrofler &} may
selectively disable the output of oscillator 268.

The use of a high freqneacy im accordance with the
present invention provides distinct advantages for circuits
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such as the multiple touch pad circuit of the present inven-
tion due to the manner in which crosstalk is substantially
reduced without requiring any physical structure fo isolate
the touch terminals. Further. the reduction in crosstalk

afforded by the present invention, allows the touch terminals
in the array to be more closely spaced together.

A third embodiment of the present invention. which
provides touch circuit reduadancy. is described below with
reference to FIGS, 12-14. As shown in FRG. 12, the switch-

ing circull according to the third entbodiment includes a
yoltage cogulator LI for regulating power supplied by 24
¥Y DC power Unes PEGE and 1282 with ground connection
2203. for supplying the regulated powerto an oscillator 1208
via Hines 1104 and RiO?.

Oscillator 1260 supplics a continuous and periodic signal
to touchcircuits 1408and 14005 via line 1201, Preferably.
the frequency of the oscillator cetput signal is at Jeast 10
kHz, and more preferably, af least 800 KHz. The two touch
circuits 14800 and 14062 are identical in construction and

both receive the output of touch terminal 2456 via line 1451.
A detailed description of the preferred voliage reguiator
circuit 1190. oscillator 1200. and touch circuits 14@Oa and

34604 is provided below with seference to FUG. 13 following
the description of the remaining portion of the third embodi-
ment.

The output of the first touch circuit 14é¥a is supplied to
a Brest driver circuit 1860 via line 14612 while the output of
the second touch circuit 1444)is supplied to a second driver
circuit 1669 via line 24016. The two driver circuits 1586 and

1600 are provided to drive first and second serially con-
nected switching wansistors 2700 and 1718. The switching
transistors 2760 and L716 must both be conducting to supply
power to arclay switch 1808. Thus. if one of touch circuits
1406¢ and 14685 does not detect a touch of touch terminal

2456, one of switching transistors 1788 and 21716 will not
conduct and power will sot be supplied torelay switch 1808.
The preferred construction of driver circuits L500 and 1668
and relay switch 1860 are described below with reference to
FIC, 14.

As shown in PEG. 13. voltage regulator 1888 may be
constructed by providing a first capacitor 1116 and a varistor
4432 connected in parallel across input power terminals
261 and 1102. Preferably, reourn power terminal 1162 is
connected via line 1103 to ground. Varistor RUAZ is used to
protect the circuit for over-vollage conditions. Also con-
nected in parallel with first capacitor 1116 and varistor 1212,
are the serially comnected combination of a fuse Pld, a
dicde TH16, a resistor HES and two paralicl connected
capacitors £220 and 1122. The voltage regulator Ti) is
xeverse polarity protected by diode 1216 and current Limited
by resistor 1218. Capacitors 1426 and 1122 provide filtering.

Voltage regulator 1160 further includes a zener dicdde
1228 having it’s cathode comnected to a node between
resistor 1218 and capacitors 1128 and 1122 and to output
power line 1104. The anode of zener diode 1128 is coupled
to output power common Hine 1187 and to ground line 1193
via two serially connected resistors 1124 and 2126. Zener
diode 1128 and resistors 1124 and 1126 generate regulated
15 V DC. Two capacitors 1136 and 1132 are connected in
parallel with zener diode 1128 between power linesG4
and LL67. Capacitors 1134 and 1832 provide filtering and
decoupling. respectively. Preferably. capacitor T11G has a
capacitance of 1000 pF. LODO. varistor FEZ is part no.
$1425 available frora Siemens. fuse Ud is a WA fuse,

diode TE16 is part no. INd002 available from LITEON,
resistor 1118 has a resistance of 1082, AW, capacitor 2120
has a capacitance of 22 uP. 35V. capacitor 1122 has a
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capacitance of 0.1 wR zener diode 1128 is part no. INA7444
available from LIPBON,resistor 124 has a resistance of

220Q.resistor 1126 has a resistance of 22022. capacitor 1136
has a capacitance of £ pF 25V. and capacitor 1132 has a
capacitance of 0.1 pe

Oscillator 1206 is preferably comprised of a first invertor
gate 2278 having it’s imput coupled to it's output via
resistors 1214 and 1234, and a second invertor gate 1212
having it’s input coupled to the output of ficst invertor gate
A250 and it’s output coupled to it’s input via a capacitor
A228 and resistor 12Z1&. The oscillating output of the second
invertor gate F252 is buffered via transistor 1226. which has
it's base connected to the output of second invertor gate
4222 via resistor 1220 and capacitor 1222. which are con-
nected in parallel therebetween. The base of transistor 122
is also coupled to power line 2164 via a resistor 1224. The
emutter of transistor 1226 is connected to power line 84
and the collector is connected to power Une HO? via a
resistor 1238, to the anode of a diode 1228. and to the

oscillator augput line 226). Dnede 2228 has it’s cathode
connected to power line 1104 and is wsed to protect transistor
R226.

Preferably, invertor gates 1220 and 1212 are provided by
part no. CD4G106B available from Harris, resistor 1224 has
a resistance of 10 kt: resistor 1216 has a resistance of 1.18

&Q, 1%, capacitor 1218 bas a capacitance of 220 pF. resistor
2228 has a resistance of 4.7 Ol. capacitor 2222 has a
capacitance of 220 pF resistor 1224 has a resistance of 100
KCL, wansistor 1226 is part no. MMBTATOL available from
Motorola, diode 1228 is part no. RLS4442 available from
LITEON, and resistor 1236 has a resistance of 3.3 kQ.

Two touch civeuits 14800 and 1406b are provided in
parallel to provide redundancy so that if one fails. the relay
drivers are disabled, Because the touch circuits 14@9q and

14086 arc identical, only one of the touch circuits will now
be described. Touch circuit 14000 preferably inchides two
resistors idiée and i4iga coupled in series betweea touch
terminal outpat fine 1451 and the base of a bipolar PNP
transistor 142Gu, Transistor 1426a has it’s emitter connected

to the oscillator oxtput Line 1284 and it’s collector connected
to power common Hae 207 via a resistor 1422a. Touch
eireul! 1d6Ge¢ further includes a diode Idida, a capacitor
14iea, and a resistor 1d4iBe all connected im paralict
between the hase of transistor 1424ha and the emiffer thereof,

which is connected to oscillator output line 2204. Touch
circuit 1408e alsc includes a diode 142da having it's anode
connected to the collector of transistor L42@a and it's

cathode connected te touch circuit output line 14@la via a
xesistor 1426c.

Preferably, resistor 141@a has a resistance of 5.1 BQ,
resistor 141 2c has a resistance of §.1 k02. diode 1414c is part
go, RLS4448 available from LIPEON, capacitor idigéa has
a capacitance of 240 pF, resistor 14180 has a resistance of 12
M&2, transistor 1426a is part mo. BCSS7CL available from

$5 Motorola, resistor 142.20 has a resistance of 100 BO, diode

1824 is part no. RLS4448 available from LITHON, and
resistor 1426c has a resistance of 100 bol.

The preferred detatied construction of the first and second
dxiver circuits 196) and L6G will now be described with

reference to FG. 14. in first driver circuit 1500, the output
line 1461of first touch circuit 1400is connected to power
common line Li@7 via a resistor 1810 and also via a

capacitor 1812 connected in parallel! therewith. The output
Hine L461u is also connected to the inverting input terninal
of an operational amplifier 1514. The non-inverting input
termina! of operational anmaplifier 1814 is connected to Une
4382, which runs between first and second driver circuits
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U30 and 1600 and is connected to power linc 1164 via a
resistor 1628. The output of op amp 1514 is connected to
power linc 1104 via a resistor 1818 and to the input of a
Schmitt tigger invertor gate 1416. The output of Schmitt
tigger invertor gate 1516 is connected to the input of a
second Schmitt trigger invertor gate 1826 via a resistor
1820. A diode 1523 is connected in paraltel with resistor
1828 with it’s cathode connected to the output of invertor
gate 15148 and it’s anode congected to the input of invertor
gate 1526 and to power common line 1187 via capacitor
1834. The output of invertor gate 1526 is conmected to the
base of bipolar PNP switching transistor 1706 via a resistor
1828. The base of transistor 1706 is also connected to power
commen line LIO7 via a capacitor 1532 and to power Hne
1264 and it’s emitter via a resistor 1538,

Preferably, resistor 1519 has a resistance of 16 MQ,
capacitor 1532 has a capacitance of O01 BF op amp
comparator 2544 is part ao, L393 available from National
senuconductor, invertor gate 1516 is pat no. CD401068
available from Harris, resistor ISE8 has a resistance of 10
kd, resistor 2820 has a resistance of 1 MQ. diode 1522 is

part no, RLSd44§ available from LITHON, capacitor 1524
has a capacitance of G.22 pP. invertor gate 1526 is part no.
CB4G106 available from. Harris, resistor £828 has a resis-
tance of 12 kQ. resistor 1530 has a resistance of 100 kO),
capacitor 1532 has a capacitance of 0.01 uP and transistor
1766 is part no. MMBTASOLavailable from Motorola.

in second driver circuit 1600, the output line 14034 of
second touch circuit 14605 is connected to power common
lime LEG? via aresistor 1916 and also via a capacitor 1612
connected in parallel therewith. The output line 14618 is
also connected to the inverting input terminal of an opera-
tional amplifier 1614, The non-inverting input terminal of
operational amplifier 1614 is connected to line 1862, which
is comnected to power line U1G4 via resistor 1626. The
non-inverting input terminal of op arap 164d is also con-
nected to power common Hine 1187 via 4 capacitor 1616 and
a resistor 1615, which are connected in parallel. The output
of op amp 1614 is connected to power Hine 1104 via a resistor
E638 and to the coupled inputs of a Schmitt trigger ievertor
gate 1628. The output of op armp 1614 is also conmected to
it's non-inverling input terminal via a resistor 1634. The
output of Schmitt tigger invertor NAND gate L628 is
connected to the input of a second Schmitt trigger invertor
pate 1638 via a resistor 1832. A diode 1434 is connected in
parallel with resistor 1632 with it’s cathode connected to the
output of invertor NANID gate 1628 and it’s anode con-
nected to the input of invertor NAND gate 1638 and to
power common Hine 1107 via a capacitor 1636. The output
of invertor gate 1638 is connected to the hase of switching
bipolar PRP wansistor 1716 via a resistor 1640. The base of
transistor 21719 is also comnected bo power common Hae
£107 via a capacitor 1642 and te power line 11@4 via a
resistor 3644. Second driver circuit 1680 also preferably
juchudes capacitors 1426 and 1622 connected in parallel ss
hetween it’s connections to power Hnes 1164 aad 1167.

Preferably. resistor 1816 has a resistance of 16 MQ,
capacitor 1612 has a capacitance of 0.01 wR. op amp
comparator 1614 is pari no. L393 available from National
Semiconductor, capacitor 1616 has a capacitance of 0.01 pF
resistor L618 has a resistance of 26 KS. capacitor 1628 has
a capacitance of 0.1 pF. capacitor 1622 has a capacitance of
0.1 pe, resistor 2624 has a resistance of 100 QL resistor
1626 has a resistance of 10 EQ. invertor NAND gate 1626
is part no. CD4093B available from Harris, resistor 1630 has
a resistance of 10 &Q. resistor 1632 has a resistance of 1

MQ. diode 1634 is part no, RLS4448 available from
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LITEON, capacitor 2636 has a capacitance of 0.22 pF.
invertor NANID gate 1638 is part no. CD4003B available
from Harris. resistor 1646 has a resistance of 12 KO}.

capackor 1642 has a capacitance of O.01 uPresistor 1644
has a resistance of 100 £0. and transistor 2720 is part no.
MMBTASGL available from Motorola.

In operation. the output of transistor 142@u (PIG. 13)
taken at it’s collector is cectified by diode 1424e and a DC
level is generated by resistors M4260 and 1816 and capacitor
1512 « DC level of the curput of transistor 1426 is
gencsated by resistors 14365 and 2618 ard capacitor 1612).
When this DClevel exceeds the upper threshold voltage of
op amp comparator 1534 (1614). the output of schmitt
taggered invertor gate 1816 inverter NAND gate 1628
(1628) goes high which charges capacitor 1824 (1636)
through resistor 1520 (1832). Gates 1814 and 1526 (1628
and 1638), resistor 1520 (1632), and capacitor 1824 (1638)
provide debounce in a conventional manner. Diode 1822
(1834) is used to provide fast release when the paim of the
hand is removed from the touch terminal 1489. The output
of the debounce circuitry drives transistor 1780 (1718).
Resistor 1828 (1648) and capacitor 1532 (1642) are used to
filler noise. Both touch circuits must be functional in order
to drive the relay switch 1889. Also, if one of the transistors
1786 or 1718 falls. the relay will mot be activated.

Relay switch 1886 may be amy conventional relay. An
example of such a relay is shown in FIG. 14. Relay switch
1808 may include a relay col 1816 coupled between the
selective power supply LTE of transistors 170% and 1718
and ground, and a pair of magnetically responsive switches
that switch from normally closed terminals 1865 and R807
to normally open terminals 1201 and 1883 when the relay
coil is energized. A zener diode 1315 maybe placed in series
with a diode 1820 to reduce stress on the relay coil 1818 and
to protect wansistor 171@ when transistors PG and 1716
switch off,

Although the touch circuits of the third embodiment are
disclosed as operating a relay switch via driver circuits, it
will be appreciated by those skilled in the art that the outputs
of touch circuits 14000 and 14086 could be supplied to a
microcontroller in he manner discussed above with respect
to the first embodiment.

The palm button switch of the prosent invention uses two
redundant touch switch circuits, such as showm in FIG. 12.
to disable relay drivers if ome of the touch switch circuits
fails and redundant relay driver circuitry to turn off a relay
switch if one of the driver circuits fails.

Alternatively, the circuitry shown in FRG. 4 could be used.
In another embodiment a method to prevent inadvertent
actuations is to require a multi-step process, Referring to
FIG. 19. a device is shown having a first pain: button 2201,
a second palin bution 2262. and an indicator lipht 2204.
Palm button 2282 has to be activated first and then button
2282 has to be activated within a 2 second time window

before a desired actuation can occur. The 90 degree oricn-
tation of the two butions makes if extremely difficult to
accidently touch both with an arm and an elbow or other
such physical conibination. An added advantage is that the
motion required tO move the hand from button 2203 to
bullion 2202 can provide some relief from fatigue in the
forearm by the resulting muscle Rexure that would otherwise
not occur if the hand had to be kept near a single button for
extended periods of Gme. A further redundancy can be
achieved by requiring simultaneous operation of two such
devices, one for cach hand. This provides further safeguards
against inadvertent actuations and forces the operator to
have both hands in a desired safe Jocation once a desired
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actuation occurs. A further option is to provide one or more
LEDs 2285 or audible annunciators for visual or audible

feedbackto the operator. Specifically, in FIG. 19 the LED
2285 will come on when button 2262 has been successfully
activated to cue the operator that it is time to move to button
2202. Where required a second LED with a different color
than the first (yellow for the first LED and red for the
second) can be provided fo provide visual confirmation that
the second button 2202 has teem activated or that the

required combination of the two buttogs has been activated.
Twodifferent audible tone or sound generators could alse be
used in licu of the LEDs to provide feedback to the operator.
In industrial or other challenging settings. the housing is
made of high strength polycarbowate (or other high strength
nop-metallic material} to meet high impact and vibration
seqguirements. preferably NEMA 4. A further option is to
provide lighting for the switches to allow operation in the
dark.

In a variation of the raulti-step process, two touch plates
within a housing (one vertical and one horizontal) are used
to provide a two-step turn-on. Referring to FIGS. 26A-C.
the first step to actuate the output relay 2346. is initiated
when the operator inserts his hands and touches the vertical
touch sensor 2361 with the dorsal side of the hands, A yellow
LED 2344 on top of the device show the successful comple-
tion ofthe first step. The second step is to Rip the hand over
and torch the horizontal touch sensor 2302 with the palmar
side of the hand. Azed LED 2305 on top of the device shows
the completion of the two step turn-on and activation of
output relay 2316, The flipping action of the hand in the
second step causes the forearm muscles fo flex. thereby
reduciag stiffeess and fatigue. Also, the hands, and arms can
rest on the min bar until the machine cycle is complete. The
second step of the two-step turn-on must occur within some
predetermined time (for exanaple 2 seconds) after the release
of vertical touch sensor or the first step must be repeated. In
this proposed embodiment. the second step provides an
added stimulus and reduces operator errors duc to mental
aud physical fatigue. The top cover prevents actuation of
two devices by the use of one hand and elbowof the same
arm, as required by ANSI Standard B11.19- 2990. The enclo-
sure must be a high streagth palycarbomate module to meet
the high impact and vibration requiremerts of the industry.
preferably NEMA 4. In both embodiments, high frequercy
switching is used to desensitize the unit against moisture and
contaminants that could generate a path benween the bution
and grounded chassis. The palm button may be formed as the
flat pat bution shown in FIGS. ISA—Cor as a dome-shaped
pain button shown in PIG. 26. The button is made of a brass
plate £919 (1930) and can be covered with a plastic or ghass
1935 (2933) cover or merabrane to desensitize the unit even
more against contaminants and other inadvertent actuation.
The plastic cover 1928 (1933) acts as a dislectric and
capacitance is varied as a fusetion of the area ofthe plastic
being touched. Therefore, if buttow is touched by finger, a
much sealer scries capacitance is generated as opposed to
button being touched by the palxa of a hand. This capaci-
tasee is placed in series with the capacitance of the body to
ground whea the button is touched. Since the capacitance of
the body to ground is much larger than the capacitaace
generated by the button, the functionality of the unit is
independent of the variations in body capacitance to ground
from person to person. The other factor that reeds to be
considered here is body resistance. Hf the butten is not
covered with an insulator such as plastic, the unit would
become sensitive to bedy resistance. Body resistance to
ground, changes a5 a function of moisture in the work area,

Page 373 of 1714

oo >

20

30

35

30

24

skin dryness. floor structure. and shoes. By using a plastic
cover, the unit is made insensitive to variations of body
resistance and capacitance. The shape of the bution is also a
factor in sensitivity. Hf the button is fat. less of the buttor
area would be covered by the palmof the hand as opposed
to adome shape button that matches the contour of the pair.
Therefore. if the button is dome-shaped, the unit can be even
more desensitized against inadvertent operation.

By providing a large space for hand insertion and switch
i activation and a flat or dome shape button where the palmof 

the hand rests while machine cycle is im process. stress on
the forearms is ergonomically reduced. The palm button of
the present invention caa be activated with or without
gloves. The zero force palm button of the present invention
may be used to activate electric. pneumatic. air clutch. and
hydraulic equipment such as punch presses, molding
machines, etc,

As shown in FIGS. ISA~C. the flat palm button may
include a plastic housing 1917 having an optional metallic
enclosure 1932 for surface mounting. The button also may
include a flush mouat surface 1915 and optional guarding
1926.

The circuit board 1935 used with the palm button of the
present byvention may be packaged on two printed circult

: boards. One board for power and relay and the other for
touch switches and relay drivers. The touch circuit om the
touch switch board is interfaced fo the bution through a
serew that also holds the button in place. The power/relay
board is interfaced to the touch switch board throngh a three
pin night angle connector. Wiring to the unit is done through
a seven position terminal block on the power/relay board.
The power/relay board is designed for 24 V DC input power
and provides pwo double-throw relay contacts. However, it
can be modified to accommodate different power inputs ard
switch outputs. Por exaraple, a transformer raay be added ta
the paver board so that the umlt is powered 1A0VAC/
220VAC instead of 24 ¥ DC. Also, the relays may be
replaced with other outputs such as digital or 4-20 mA
outputs.

The touch circuit comsponents can be integrated in a
custom IC 2000, as showm ia FRG. PY, io facilitate mane-
facturing and to reduce cost. Components 413, 412, 414,
426, 418, and 42% are sircilar to those of circuit 496 shown
in PIG. & Preferably, resistor 201M has a resistance of 470
k&2 and diode 2602 has characteristics similar to part no.
1N4148 available from LITHON, Resistors 2008 and 2M

are used to adjust the sensitivity. Diode 2082 at the output
of $28. allows the IC te be used in applications where
several touch circuit IC’s are multiplexed,

As shown in PIG. BS. a sleep circuit 216 may be added
to the oscillator circuit 208 (FIG. 6} to allow microcontroller
6@0 tc turn off the oscillator circult 200. The disabling of
oscillator cireuk 244) is dome to reduce drainage of capacitor
326 in the regulator circuit 126 during brown outs. The
eireult diagram shown in PNG. 18 is a modified version of
ciroult 286 in FIG. 6. During normal operation microcon-
troller 608 pulls the ieput of gate 2226 to ground and causes
the output of gate 2116 te go high (power Une 104).
Therefore, wansistor 2116 is biased on and oscillator 28% is

: functional When ia a sleep mode, microcontroller 660
sources the Input to gate 2116 high and causes the output of
gate 2116 to go low which turns off transistor 2716 and pulls
the input of pate 212 low, Therefore, the oscillator will stop
oscillating and drainage on capacitor 126 decreases consid-

S erably.
Phe above described embodirnents were chosen for pur-

poses of describing but one application of the present
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invention. If will be understood by those who practice the
invention and by those skilled in the art, that various
modifications and improvernents may be made to the inven-
tion without departing from the spizit or scope of the
inveation as defined by the appended claims.

The embodiments of the invention in which am exclusive

property or privilege is claimed are defined as follows:
i. A capacitive responsive electronic switching circuit

comprising:

an oscillator providing a periodic output signal having a
frequency of 50 KHz or greater:

an input touch terminal having a dielectric cover defining
an area for an operator to provide an input by proximity
and touch, am operator's bedy capacitance bo ground as
sensed through said input touch terminal varying as a
function of the area of said input touch terminal that is
proximate the operator's body; and

a detector circuit coupied to said oscillator for receiving
said periodic output signal from said oscillator, and
coupled to said imput touch terminal, said detector
clreult being responsive tc signals from said oscillator
and the presence of an operator's body capacitance to
ground coupled to said touch tecminal when proximal
or touched by an operator to provide a control output
signal, wherein said detector circuit includes means for
generating said control signal when the sensed body
capacHance to ground exceeds a threshold fevel in
order to prevent unintended activation based upon an
operator’s inadvertent proximity and touch with said
input touck terminal.

2. The switching circuit as defined in claim 1, wherein
said oscillator provides a periodic output signal having a
frequency of 800 kHz or greater.

3. The switching circuit as defined in claim 1 and farther
arching a DC power supply for supplying power to said
oscillator and a ground.

4. The switching circuit as defined in claim 1. whercin
said periodic output signal provided by said oscillator is a
squaxe wave Gutput sipnal, said oscilater includes a square
waye generator for generaling a square wave, and a plurality
of active elements coupled to an output of said square wave
generators to buifer and improve the shape of the square wave
output therefrom.

5. The switching circuit as defined in claim 1, wherein
said detector circuit includes a naicrocontroller and a charge
pump circuit coupled between said input touch terminal and
said microcontrotier.

& The switching circuit as defined in claim 2, wherein
said detector circuit inchides a microcontroller and a touch

cheult coupled between said input touch terminal and said
maicrocontroler,

7. The switching circuit as defined in claim 6 awd further
includiag a plusxatity of said input touch terminals and a
plurality of said touch circuits respectively associated with
said input touch terminals,

&, The switching cirenit as defined in claim 7. wherein
said microcontroller selectively applies said periodic output
signals received from said oscillator to cach of said touch
circulls to separately activate each touch circuit.

%, A capacitive responsive electronic switching circuit
comprising:

an oscillator providing a periodic output signal having a
frequency of 50 kHz or greater:

an input touch terminal defining an area for an operator to
provide an input by proximity and touch;

a detector circuit coupled to said oscillator for receiving
said periodic output signal from sald oscillator, and
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coupled to said impul touch terminal, said detector
circuit being responsive to signals from said ascillator
and the oresence of an operator’s body capacitance to
ground coupled to said touch terminal when proximal
of touched by an operator to provide a control output
signal: and

a floating common generator coupled to said oscillator for
receiving said square wave output signal. said floating
common generator generating a floating common ref-
erence for said detector circuit that is set at a fixed

voltage below and tracksthe square wave output signal.
40. The switching circuit as defined in claim $, wherein

said detector circuit is powered by said square wave output
signal provided by said oscillator and by said floating
common reference provided by said Hoating common gen-
erator thereby increasing the sensitivity of said detector
circuit to proximity and touching of said touch temninal by
an operator's body.

Ri. Phe switching circuit as defined in claim 10. wherein
said detector circuit includes a microcontroller and a charge
pump circuit coupled between said input touch terminal and
said miicrocontraller, by as operator's body, wherein said
charge pump circult includes at least one high speed diade
coupled between said oscillator and said touch terminal, for
enhancing a sensitivity at which said charge pump responds
io sensed body capacitance at said touch terminal for higher
frequencies.

ik. A proximity and touch controlled switching circuit
comprising:

an oscillator providing a square wave output signal having
a frequency of 50 KHz or greater;

a touch terminal having a dielectric cover defining an
input terminal for coupling to an operator's body
capacitance to ground; and

a charge pump circuit coupled to said oscillator for
receiving said square wave output sizeal, and coupled
to said touch terminal, said charge pump circuit having
an optpul terminal that supplies an output signal having
a voltage that varies when said touch terminal is
promimal or touched by an operator's body, the voltage
of said output signal varies as a function of the area of
said touch teruinal that is proximal or touched by an
operator,

wherein said charge pump circuit includes at feast ane
high speed diode coupled betweea said oscillator and
said touch terminal. for enhancing a sensitivity at
which said charge pump responds ta sensed body
capacitance to ground at said touch terminal for higher
frequencies.

43. The proximity and touch controlled circuit as defined
in claim 22 and further including a DC power supply for
supplying power to said oscillator and a ground.

id. The proximity and touch controlled circnit as defined
in claim 12. wherein said oscillator includes a square wave

; generatcr for generating a square wave. and a plurality of
active clements coupled £0 an output of said square wave
generator to buffer and improve the shane of the square wave
output therefrom.

15. The proximity and touch controlled circnit as defined
in claim 22, wherein said oscillator provides a periodic
output signal having a frequency of 800 kHz or greater.

16. A proximity and touch controlled switching circuit
comprising?

an oscillator providing a square wave output signal having
a frequency of 50 kHz or greater:

a touch terminal defining an input terminal for coupling to
an operator’s body capacitance to ground;
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a charge pump circuit coupled to said oscillator for
receiving said square wave output signal, and coupled
to said touch terminal. said charge pump circuit having
an output terminal that supplies an output signal having
a vollage thal varies when said touch terminal is
proximal or touched by an operator’s body: and

a floating common generator coupled tc said oscillator for
receiving said square wave output signal, said Moating
conumen generator generating a Boating common ref-
erence for said charge pump circuil that is set at a fixed
voltage below and tacks said square wave output
signal,

whercin said charge pump ciscuit includes at least one
high speed diode coupled between said oscitlaior and
said touch tecminal, for enhancing 4 sensitivity at
which said charge pump responds to sensed body
capacitance to ground at said touch terminal for higher
frequencies.

i?. The proximity and touch controlled circuit as defined
in claims 16, wherein said charge pump circuit is powered by
said square wave output signal provided by said oscillator
and by said floating common reference provided by said
floating common generator thereby increasing the sensitivity
of sald charge pump circuit to proximity and touching of
said touch terminal by an operator's body.

a8. 4 capacitive responsive electronic switching circuil
comprising:

an oscillator providing a periodic outpul signal having a
predefined frequency;

a plurality of input touch terminals defining adjacent areas
on a dielectric substrate for an operator to provide
inputs by proximity aad touch; and

a detector cirenit coupled to said oscillator for receiving
said periodic output signal from said oscillator, and
coupled to said input touch ferrainals, said detector
circunt being responsive to signals from: said oscillator
and the presence of an operator's body capacitance to
ground coupled said touch terminals whes proximal or
touched by an operator to provide a control output
signal,

wherein said predefined frequency of said oscillator is
selected to decrease the impedance of said dielectric
substrate relative to the impedance of any contaminate
that may create an electrical on said dielectric substxate
path between said adjacent areas, and wherein said
detector circull compares the sensed body capacitance
io ground proximate an input touch terminal to a
threshold level to prevent inadvertent generation of the
contol outpad signal.

iS. The switching cireult as defined in claim 18, wherein
said oscillator provides a periodic output signal having a
frequency of 800 kH2 or greater.

2. A capacitive respomsive electronic switching circuit
comprising:

an oscillator providing a periodic autput signal having a
predefined frequency:

a dome-shaped touch terminal defining an area for as
operator to provide an input by proximity and touch.
wherein the dome shape of the touch terminal is
constructed fo ergonomically fit the palm of a human
hand; and

a detector circuit coupled to said oscilator for receiving
said periodic outpat signal from said oseillator. and
coupled to said touch terminal, said detector circuit
being responsive to signals from said oscillator and the
prescace of an operator’s body capacitance to ground
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coupled to said touch terminal when proximal or
touched by an operator to provide a control output
signal, said detector circuit including means for dis-
criminating bebwecr a proximity and touch of said
dome-shaped touch terminal by the palm of a human
hand and a proximity and touch by a human finger.

#3, A capacitive responsive electronic switching circuit
coraprising:

an osciator providing a periodic output signal having a
predefined frequency;
touch terminal defining an area for an operator to
provide an input by proximity and touch; and

BS

a detector cireuit coupled to said oscillator for receiving
said perlodic output signal from said oscillator, and
eoupled to said touch terminal. said detector circus
being responsive to signals from said oscillator and the
presence of an operatox’s body capacitance to ground
coupled fo said touch terminal when proximal or
touched by an operator to provide a control output
signal, said detector circuit including discriminating
means for discriminating between a proximity and
touch of said touch terminal covering substantially ail
of said area of said touch terminal and a proximity and
touch covering icss than substantially all of said area of
said touch terminal.

22. The switching circuit as defimed in claum 23. wherein
said touch terminal includes a dome-shaped diclectric caver.

23. The switching circutt as defined ia claim 21. wherein
said touch terminal inchades a palm-sized dielectric cover.

24. The switching cirant as defined in claim 23. wherein
said discriminating means determines that a proximity and
touch of said touch terminal covers substantially all of said
area of said touch terminal when said electric cover is

proximal or touched with the palm cf an operator’s hand and
determines that a proximity or touch covers less than sub-
stantially all of said areca of said touch terminal when said
electric cover is proximal or touched with one of an
operator's flagers.

28. The switching circuit as defined in claim 21. wherein
said discriminating means discriminates between a proxim-
ity and touch of said touch terminal covering substantially
all of said avea of said touch terminal and a proximity and
touch covering less than substantially all of said area of said
touch terminal based upon a sensed level of body capaci-
tance to ground proximate said touch terminal.

26. The switching cirowt as defined in claim 23, wherein
said coupling of capacitance to ground accurs when an
operator’s body is proximate, bat rot touching, said touch
terminal.

27. A capacitive responsive electronic switching circuie
for a controlled device comprising:

an oscillator providing a periodic output signal having a
predetined frequency;

first and second touch terminals defining arcas for an
operator to provide an input by proximity amd touch;
and

a detector circuit coupled to said oscillator for receiving
said periodic output signal from said oscillator. and
coupled to said first and second touch terminals, said
detector circuit being responsive to signals from said
oscillator and the presence of an operator’s body
capacitance t ground coupled to said first and second
touch terminals whea proximal or louched by an opera-
tor to provide a costrol output signal for actuation of
the controlled device. said detector circuit being con-
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figured to generate said control output signal whensaid
an operator is proximal or touches sald second touch
terraimal after the operator is proximal or touches said
first touch terminal

28. The capacitive respousive electronic switching circuit
as defined in claim 27. wherein said detector circuit gemer-
ates said control signal only whee an operator is proximal or
touches said second touch terminal within a predetermined
time period after the operator is proximal or touches said
first touch teeminal.

28, The capacitive responsive electronic switching circuit
as defined in claim 27, wherein said first and secord touch

terminals are adapted to be mounted on dierent surfaces of
the controlled device.
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3@. Phe capacitive responsive electronic switching circuit
as defined in claim 27. wherein said first and second touch

terminals are adapted to be mounted on non-parallel planar
surfaces of the controlled device,

31. The capacitive responsive electronic switching circuit
as defined in claim 27, wherein said first and second touch

terminals arc adapted fo be racunted on perpendicular planar
surfaces of the controlled device.

32. The capacitive responsive electronic switching circuit
as defined in claim 27 and further including an iedicator for
indicating when said detector circuit determines that an
operator is proximal or fouches said first touch terminal,
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{37} ABSTRACT

A. capacitive responsive electronic switching circuit ¢

prises an oscillator providing a periodicoutput signal havinga frequency of 50 kHy or greater, an inpult touch terminal
defining anarea for an operator providean imput by proximity
and touch, and a detector circuit coupled to the oscillator for
receivingthe periodic output signal from the oscillator, and

coupledto theinputteruchtermina! The detector circuit being
responsive to signals fromthe oscillator andthe presence of
at operator’s body capacitance to ground coupled to the
touchterminal whenin proximity or touched by an operator to
provide a contro] outpe al. Preferably, the oscillator pro-
vides a periodic output signal having a frequency of 800 kHz
or greater. An array of touch terminals may be provided jn
close proximity due to the reduction in crosstalk that may
result from contaminants by utilizing an oscillator outputting
a signal having a frequency of 50 kHz orgreater.
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EX PARTE

REEXAMINATION CERTIFICATE

ISSUED UNDER 35 U.S.C. 307

 TIE PATENTIS (10
INDICA

 SY AMENDED AS
ID BELOW,

   
  

Matter enclosed in heavy brackets [ J appeared in the
patent, but has beea deleted and is ne longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS 4 RESOLT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

Claims 18, 27, 28 and 3% are determined to be patentable as
amended.

are added and determined to be

 
comprising:

an oscillator providing a periodic output signal having a
predefined frequency,

a microcontrolleru  
theperiodic output signalframthe

oscillator, the microcontrotler selectively providing sia
naloulpu,frequenciesto a plurality ofsmall sized inp:h terminals ofa kevpad:

[ale

 

the pluality ofsmall sized input touch terminals defin-
migsejacent areas on a dielectric substrate for an opera-
tor to provide inputs by proximity and touch; and

a detector circuit coupled te said oscillator for receiving
said periodic output signal trom said oscillator, and

coupled to said mput touch terminals, said detector cir-
cuit being responsive to signalsfrom said oscillator vie
said microcontroller and [ihe] a presence of an opera-
ior’s body cupacilance tu pround coupled zo sind touch
terminals when proximal or touched by [an] se operator
to provide a control output signal,

wherein said predefined frequency of said oscillator fis}
and said signai output frequencies are selected to
decrease [the] a first inapedanwe of said dielectric sub-
strate relative to [thel a second impedance ofany con-

taminatc that may create an electrical path on said
dielectric substrate between said adjacent areas defined
bythe plurality ofsmall sized input touch ierminats, and
wherein said detector circuit compares [the] a sensed
body capacitance cha O ground proximate an input
touchterminalto a threshold level to prevent inadvertent

generation of the control output signal.
27, A capacitive responsiveelect onue switching ci:

a controlled keypad device comp 2
an oscillator providing a periodic output signal having a

predefined Feesa microcontroller usi
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upsignalJtthe  lator, the micr iler sele
nal output,frei
touch terminals ofa key
comprising first and SOC Ay termnals;

ihe first and second /apu/ touch terminals defining ar
an operator to provide an mput by proximity and tonch,;
and

a detector circutt coupled to said oscillator for receiving
said periodic ontpnt signal from said oscillator, and
coupled to said first and second touch terminals, said
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detector circuit being responsive to signals from said
oscillator vie said microcontroller and fhe] a presence
of an operator’s body capacitance to pround coupledto

said first aud second touchtterminals whenProsimal or
  

 
e conteattedewpadddevice,eid
ofigured to generale said control

gal when fan] the operator is proximal or
touches|s said second touchterminal afterthe operator ts
proximal or touchessaid first touch termin:

28. The capacitive responsive electronic switching circuit
asdefined in claim 27, wherein said detector circuit generates
said control signal only whenfan] the operatoris proximal or
touches said second touch terminal within a prodetormined
time period after the operatoris proximaior touchessaidfirst
touch terminal.

32. The capacitive responsive electronic switching circuit
as defined in claim 27 and further including an indicator for
indicating when said detectorcireuit determines that fan] the

tor is proximal or touches said first touch teextinal.
ne capacitive respousive electronic Swi

 
 

 

  
  

 

 

 
 

 
  

 

   
claim 18,furthereomprisiag wh re 1

uit compares the sensed body capacitance chan
caused by the bedy capacitance decr 2

terminal signal on the detector to ground when proximate iethe input itouch terminal to a second threshold level to gener-
ate the control autnut signal.

34, The ¢capacitive responsive electronic switching circuit
as definedin claim £8,Siethercompel ing wherein saaid detec-lor circuil compares the sensed body capacitance change
caused by the body capacitance decreasing an input touch
terminal signal amplitude on the detector to ground when
proximate to the input touch terminal to a second threshold
level to generate the control output signal.

capacitive responsive electranic switchin

din cian27, whe. nd Louch termi-m its defining area by the operator to
provide input, ntrol output signal is prevented.

36, The capacitive responsive electronic switching circuit
ned in claim 27 andfurther including an indicatorfor

indicating when said detector civcuit determines that the
operator is proximal or touches said second touch terminal,

37,4 capacitive responsive eleciranic switching circuitfor
a controlled device comprising:

anoscillator providing a periodic autnut signal having a
predefinedfreguenc: wherein an oscillator voltage is
greater than a supply voliage;

a microconirall
oscillator the mic

nal outputfrequencies to a clo

touch terminals ofa keypad, thcomprisingfirstsand secondinput touch termi
thefirst and se f

  
for

 

  

 

 

clrewit
  ln where the se 

 
 

 
 

 
 

  
 

 
 
  
 
 
  

 
 
 
 

 
 

 
 

 wed douche t

operator toprovide aninput b

chor circuit coupledio saicsaid periodic aug
coupled to sai

CUI ee responsive tosignalsd microcontroller and a pres

operator's body capacitance to ground
dirst and second touch terminals when 4

i by th uperaior to provide a contrentrolied device. |

ured to genoutput sig: al vehen thesperatior is proximal or touches
said second touch terminal after the operator is proxi-
mal or touches saidfirst iouch terminal.
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38. The capacitive responsive electronic switching circuit
ined in claim 37, wherein feedback to the operator is14 — : th . 1
ed by ant lndicater activated by the microcentrolle

 

   
  

 
4provi

after the operator touches the secand touch term
39. The capacitive responsive electronic sw

as defined in claim 37,
wher said detector circuit compares a sensed body

capacitance change caused by the body ¢

wm

 
 
apacitance

decreasing a second touch terminal signal an the detec-
ground when proximate to the second touch ter- 10

minal to a threshold level to generaie the control output
ral, and

 

 
  

 

 

 

  

rator is providedby an indica-
croceniroller after the operator
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| [] Clairnts) is/are allowed.

IKI Claimis) 7-4, 6-14 and 76-20 is/are rejected.

Kl Ciaimis) § and 75 oe is/are objected to.

(}Claims eeeare subject to restriction or election requirement. |
Application Paners

i! See the attached Notice of Graftsperson's Patent Drawing Review, PTO-948.

LJ The crawing(s} fled on is/are objected to by the Examiner.

[|] The proposed drawing correction, filed on is (heproved disapproved.

i LJ The specification is objected to by the Examiner.

Li The oath or declaration is objected to by the Examiner.
i

Priority under 35 U.S.C. 8 1749

i_] Acknowledgement is mada of a claim for foreign priority under 35 U.S.C. § 17 &lal-id).

CIA C}Seme* ([]Nene of the CERTIFIED copies of the priority docurnents have been

fl received.

i} received in Application No. (Serias Code/Seriai Nurnber}
i [J received in this national stage application fram the international Bureau (PCT Rule T72talp.

*Certified capies not received:

[| Acknowledgement is made of a claim for dernestic priority under 35 U.S.C. § 11

Attachmentis} |
x! Notice of References Cited, PTO-897

Minformation Disclosure Statementisi, PTO-7449%, Paper Nols}. S and 6
LJ interview Summary, PTO-413

i Notice of Draftsperson’s Patent Drawing Raview, PTO-948
} L} Notice of Informal Patent Application, PTO-152
t

~- SEE OFFICE ACTION ON THE FOLLOWING PAGES ~- |
U.S. Patent and Trademark Office ecceot-vnunceectennnnneneetenctence |
PTO-326 (Rav. 9-95) Office Action Summary Part of Paper No. &
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DETAILED ACTION

Claim Rejections - 38 USC § 112

1. Claims 6, 7, and 16 are rejected under 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.

Claims 6 and 16 are vagueandindefinite because it is unclear what is meant by “to

meorease the sensitivity of said charge pumpcircuit to touching of said touch terminal by an

operator’s body.”

Claim Rejections - 35 USC § 102

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that formthe

basis for the rejections underthis section made in this Office action:

A personshall be entitled to a patent unless --

(b) the invention was patented or deseribed in a printed publicationin this or a foreign countryorin public use or
on sale in this country, more than one year prior to the date of application for patent in the United States.

3. Claims 1-4 and 12-14 are rejected under 35 U.S.C. 102{(b) as being anticipated by Kent.

(4,352,141)

Kent discloses a capacitive responsive switching comprising: an oscillator (N5, Né, R1,

C1) having a frequencyof 1 MHZ, an input touch terminal (3), a detectorcircuit (E) coupled to

said oscillator and said touchinput terminal, DC power supply (1), wherein said periodic input

signal provided by said oscillatoris a square wave see column 2, lines 9-12, and aplurality of
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active elements coupled to an output ofsaid oscillator to buffer and improve the shape ofthe

square wave output therefrom (C3, C4, R2), and a charge pump (D1, N1, R4, and C6).

Claim Rejections - 35 USC § 103

4, The following is a quotation of 35 U.S.C. 103(a) which formsthe basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be ebtained though the invention is not identically disclosed or described as set forth in
section 102 ofthis ttle, if the diflerences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been cbvicusat the time the invention was made to 2 person
having ordinary skill m the art to which said subject matter pertains. Patentability shall not be negatived bythe
manner in which the invention was made.

5. Claims 8-11, 18, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Kent in view ofIngraham(5,087,825).

Claims 8 and 9 add thelimitations of a microcontroller, Kent does not disclose the

detector circuit including a microcontroller. However, Ingraham discloses a detector circuit

including a microcontroller. (80) It would have been obvious to one of ordinary skill in the art to

replace the detectorcircuit of Kent with the detector circuit of Ingraham in order to provide a

computerized control circuit that can control a plurality of different load requirements sent by a

plurality of touch sensors.

Claims 10 and 11 add the limitations of a plurality of input touch terminals and a plurality

of touchcircuits. Kent only teaches one touch input terminal and one touch circuitry. However,

Ingrahamdiscloses a plurality of input touch terminals (18) with corresponding touch circuits. It

would have been obvious to one of ordinary skill in the art at the time the invention was made to
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utilize the teachings of Ingraham into Kent’s device forthe purpose ofproviding a plurality of

ways in which the load may be controlled see column2,lines 36-40.

As to claims 18 and 19, Kent discloses a capacitive responsive switching comprising: an

oscillator (N35, N6, R1, C1) having a frequency of 1 MHZ, an input touch terminal G), and a

detector circuit CE) coupled to said oscillator and said touch input terminal, Kent onlyteaches

one touchinput terminal and one touchcircuitry. However, Ingraham discloses a plurality of

input touch terminals (18) with corresponding touch circuits. It would have been obvious to one

of ordinaryskill in the art at the time the invention was madeto utilize the teachings of Ingraham

into Kent’s device for the purpose of providing a plurality of ways in which the load may be

controlled see column 2, lines 36-40. Kent also does not disclose the details of the touch input

comprising a dielectric substrate. However, Ingraham does disclose a touch sensor comprising a

dielectric layer substrate (26). It would have been obvious to one of ordinary skill in the art at the

time the invention was made to utilize the teachings ofIngraham into Kent’s device as this is a

weil knownwayto activate a capacitor switch input.

6. Claims 8-11, 18, and 19 are rejected under 35 U.S.C. 103{a} as being unpatentable over

Kent in view ofKirton {5,235,217}.

Kent discloses a capacitive responsive switching comprising: an oscillator (NS, N6, RI,

C1) having a frequency of | MHZ, an input touch terminal (3), and a detector circuit (E} coupled
to said oscillator and said touch input terminal.
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Kent does not disclose the shape of the touch terminal. However, Kirton discloses a

touch terminal (14) which is domed shaped. It would have been obvious te one of ordinary skill

in the art at the time the invention was madeto utilize the teachings ofKirton into Kent’s device

tor the purpose ofproviding a touch sensor which is easy to operate.

7. Claims 5 and 15 are objected to as being dependent upon a rejected base claim, but would

be allowable if rewritten in independent form including all ofthe limitations of the base claim and

anyintervening claims.

8. Claims 6, 7, and 16 would be allowable if rewritten to overcomethe rejection(s) under 35

U.S.C. 112 set forth in this Office action and jo include all of the limitations of the base claim and

any intervening claims.

Anyinquiry concerming this communication of earlier communications from the examiner
should be directed to Jonathan 8. Kaplan whose telephone number is (703) 308-1216.

Any inquiry of a general nature orrelating to the status ofthis application should be
directed to the Group receptionist whose telephone numberis (703) 308-1782.

   “ April 11, 1997
 Pus Y

MUCHAOER
QUPERY Cony eyreNT ExAGSer

ART UNIT 217
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Atty. Docket No. NAROI P-310 
 < THE UNITED STATES PATENT AND TRADEMARK OFFICE D

es 2107 4
Bxaminer : J. Kaplan eae
Apoin. Ne. : 08/601 ,268
Filing Date : January 31, 1996
Applicant : Byron Hourmand
For : CAPACTTIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

eeeTR,i
Assistant Commissioner for Patents

Washington, D.C. 20231 RECEIVED
SEP 2 2 1997

_ GROUP 2100
Dear Sir:

AMENDMENT a
b

This is a response to the Office Action mailed April 22, 1997 . The time for filing a

response to the Office Action has been extended bythe petition for a one-month extension of

time and payment of the appropriate fee filed concurrently with this amendment. Applicant

requests that the Examiner amend the above-captioned application as follows.

In the Drawings:

Subject to the approval of the Examiner, please amend Figs. 1, 3, 4, 5, 11, 12, 13,

i4, and 18 as shown in red on the attached sheets of drawings.

inthe Specification:

Please amend the specification as follows:

Page i, line 9, change “movement” to --rmovements--.

Page 2, line 17, after Tis" insert --(are}--.

~ Page 12, line 1, change “ground” to --common--.

™ Page 12, line 5, change “approved” to --lsted--.
\
he.

Page 12, line 9, change “ground” to --floating commen-.

~ Page 12, line 12, delete “true”.

Page 396 of 1714



Page 397 of 1714

Applicant
Appin. No.
Page

\ Page 13,
Page 14,

_* Page 15,

Page 17,

\ Page 17,

\ Page 18,

\ Page 21,

\ Page 21,

\ Page 23,

% Page 23,

“ Page 25,

™ Page 26,

Page 26,

Page 26,

Page 26,

Page 26,
ee

Page 26,

™ Page 26,

™ Page 29,

Ne
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Page 26,

Page 29,

  

Byron Hourmand
O8/601 268
2

line 19, after "operator" insert --to--.

line 2, after "capacitance" insert --to ground--.

line 2, change “ground” to --comman--.

line 9, change "an external" to --a--.

line 12, change "ZB" to -Z,--.

line 11, change "ZW" to -Zy--.

line 11, change “an external” to --a--.

line 16, change "it’s" to --its--.

line 12, change "will" io --well--.

line 20, delete “preferably”.

line 7, delete “relative to an external ground such as the earth".

line 4, change “ground” to --common--.

line 6, change “ground” to --common--.

line 7, change “ground” to --common--.

line 9, change "ground" to --common--.

line 10, change “ground” to --common-- (both occurrences).

line 12, change "ground" to --common--,

line 14, after “capacitance” insert --to ground--.

line 17, after “capacitance” imsert --to ground--.

line 13, change “coupled” to --directly connected--.

line 14, change “coupled” to --directly connected--.
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Applicant : Byron Hourmand
Appin. No. : 08/601,268
Page : 3

\
Page 29, Hine 14, delete “output of the”.

Page 29, lume 14, change "213" to --216--,

Page 30, line 8, after "between" insert --near to--.

Page'30, line id, change “generate” to0 -fthefloatingcommongenerator300such f  

 
 

/ together they supply a--.

Page 0 Tine6SaTBOannn

‘ Page 30, line 16, change “circuits” to --circuit(s)--.

\ Page 31, line 4, change "rust" to --can--.
‘\ Page 31, line 6, delete “and preferably".

™, Page 31, line 17, delete “between the’.

“.~ Page 31, line 18, delete “collector of transistor 410 and floating groundline 301".
“s

Page 32, line 1, after “includes” insert ~-resistor 412 and--.

“, Page 32, line 12, before “resistor” insert --to--.

 
 

™. Page 32, line 16, change “Resistor 413 is used to limit the base current.” to

  

~ Page 33, line 5, after '‘capacitance " insert nt ground--.
me

Page 33, line 11, after “capacitance” insert --to ground--.

~ Page 33, line 11, delete “carth".

“Page 33, lime 15, after "reverse" insert --bias--.

“~ Page 33, line 15, change "thereby reducing” to --and also reduce--.

~ Page 40, line 11, after "length" insert --431--.

(gv
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Appin. No. : 08/601 ,268
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\ Page 40, line 11, change “pad 451" to -pad 450--.

‘ Page 41, line 9, change “and an earth relative ground" to --with ground connection--.

Page 41, line 10, after "1103," delete “and”.

Page 42, line 9, change "to relative earth ground 1103" to --via line 1103 to ground--.

Page 42, line IT, change “power line” to --power common Hne--.

Page 42, line 17, delete "relatrve”.

Page 44, line 8, change "a transistor” to --a bipolar PNPtransistor--.
CLffb6£4

Page 44, line 8, change "E420" to --1430a--.

Page 44, line 9, change "power linc” to --power common line--.

“Page 44, line 18, change "1424" to --1424a~.

‘ Page 45, fine 2, change "power line" fo --power common line-.

Page 45, line 4, change “negative” to --inverting input--.

Page 43, line 4, change “positive” to --non-inverting inpii--.

‘ Page 45, line 11, change “power line" to --power common line--.

Page 45, line 12, after “base of” insert --bipolar PNP-.

Page 45, line 13, change “power line" to --power common Hine--.

Page 46, line 4, change “power line” to --power common line--.

‘ Page 46, line 5, change "negative" to --inverting input--.

‘ Page 46, line 6, change "positive" to --non-inverting input--.

Page 46, line 7, change "positive" to --non-inverting input--.
\

‘ Page 46, line 8, change “power line" to --power common fine--.
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5

Page 46, tind 16,
Page 46, sind Li,
Page 46. Mine i2,

Page 46s line i4,
Pa26, line 15,

OcCcCHITeRces).

Page 46, line 15,
\.

PageMi6, line 16,
NN

Page 46, line 17,

Page 47], line 15,

Page 47, line 17,

Page’? . line 18,

Page 47, line 19,
Me

Page 48, line 15,

\ .
Page 48, line 15,

Page 48, Hine 16,

Page48, line 20,
%

 

Byron Hourmand
08/601 268

change "1639" to --1630--.

change “positive” to --non-inverting--.

change “invertor gate" to --invertor NAND gate--.

change "invertor gate” to --invertor NAND gate--.

change “invertor gate” to --invertor NAND gate-- (both

change "power line” to --~power commonline--.

afier “switching” insert --bipolar PNP--.

change "power lime” {o --power common line--.

change "(1628)" to -Gnvertor NAND gate 1628)}--.

change "(1536)" to --(1636}--.

after "when" insert --the--.

change “button” to --touch terminal--.

re
after "one" insert --of the touch switch circuits--.

after “redundant” insert --relay driver--.

after "one" imsert --of the driver circuits--.

change "2201" to --2205. Palm button 2201--.

‘ 1o
Page 49, line 1, delete "second" (first occurrence}.

Page 50, Hine 6, change “sid” to ~-side--.

Page 51, line 4, after “smaller” insert --series--.
\

Page 51, line 6, after "body" imsert --to ground-- (both occurrences).
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\
Page 51, line 8, after "capacitance" insert --to ground--.

Page 31, line 10, change “earth” to --ground--.

Page58 line 1, change "decrease and increase” to --adiust--.
Page 53, line 2, delete "respectively".\

e

\
ve 53, line 3, after "200" insert --ig. G)-- (first occurrence).a] oo

a
a

PaoOé 53, line 10, change “pulls” to --sources--.

IntheAbsiract:

Please amend the abstract as follows:

Line 6, before “touch” insert --proximity and--.

Line 9, after "Capacitance" insert --to ground--.

Line 9, after "when" insert --in proximity or--.

In the Clams:

Please amend claims 1, 3, 5, 6, 12-18, and 20, and add new claims 21-32 as follows:

i. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillater providing a periodic output signal having a frequency of 50 kHz or

greater;

4 an input touch terminal having a dielectric cover defining an area for an operator to
provide an input by proximity and touch, an operator’s body capacitance to sround as sensed

terminal that is proximatethe operator’s body; and

lw
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Applicant : Byron Hourmand
Appin. No. : 08/601,268
Page : ?

a detector circuit coupled to said oscillator for receiving said periodic output signal

from said oscillator, and coupled to said input touch terminal, said detector circuit being

responsive to signals from said oscillator and the presence of an operator’s body capacitance

to ground coupled io said touch terminal when proximal or touched by an operator to provide  
 (i . 4 control output signal, wherein said detector circuit includes means for generating said

control signal when the sensed hodv capacitancetogroundexceeds a threshold levelinorder

0 prevent unintended activation based upon an operator’s inadvertent proximity and touch  

with said input touch terminal.
sos SSESEESAEARRESTSTETURROETERCTLTECTEALESNRERARENSDHSUTESnOCAa =RIORRORAOBA
 + oeeeeRORDUTATISTINS  

5 NN Clapm 3, Hine 2, delete “reference to an external".
menssong? sane oe eatTATTLETEENIE AEFEESNIIIT=: scooenopacntatste tiie! SPEAR SSONNANSE E TE peee ENTS a ronSSEREOOS SOSRSUCOOPRTSSERESESESEOSTINETRIOR    2 RAIRESORTSERLLTENSINCEIERRI

7@ hs : ee . s : e.g ~ :
“S: (Amended) A capacitive responsive electronic [The] switching circuit [as defined in

claim | and further including} comprising:

an oscillator providing a periodic output signal having a frequency of50 kHz or

ao input touch terminal defininganarea for an operator to provide an input by

a detector circuit coupled to said oscillator for receiving said periodic output signal

trom said oscillator, and coupled to said input touch terminal, said detector circuit beine

responsive to signals from said oscillator and the presence of an operator’s body capacitance
 

wl
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io ground coupled to saidtouchterminal when proximal or touched by an operator to provide

a control output signal: and

a floating [ground] common generator coupled to said oscillator for receiving said

square wave output signal, said floating [ground] common generator generating a floating

iground] common reference for said detector circuit that is set at a fixed voltage below and

tracks the square wave output signal.

0.

“© (Amended) The switching circuit as defined in claim- wherein said detector circuit is

powered by said square wave output signal provided by said oscillator and by said floating

iground] common reference provided by said floating [ground] common generator [to

increase] thereby increasing the sensitivity of said detector circuit to proximity and touching

of said touch terminal by anETIERT EETI operator’s body. cecnenrresmpeentnnsesteeeeEEeam nenecaneROSIETOISNEAITTSEORENSED OTST TTI PICSreernie nnnOTT
 

 

 ares mes FARA KERR gettTNmetEVN ARTARARracinninOREMGAAEATMSARTRRANATERRE RAR SARE EO en GenerreerSeedTeenEERE he AMEE RNacase agg AML mg REEETI Mate GARE gp tantoatee tat tC EY sonnet 

iZ. (Amended) A proximity and touch controjled switching circuit comprising:

an oscillator providing a square wave output signal having a frequency of $0 kHz or

“ greater;

a touch terminal havingadielectriccover defining an input terminal for coupling to

an operator's body capacitance fo ground; and

a charge pump circuit coupled to said oscillator for receiving said square wave output

signal, and coupled to said touch terminal, said charge pump circuit having an output

terminal that supplies an output signal having a voltage that varies when said touch terminal
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function of the area of said touch terminal that is proximal or touched by an operator, 

wherein said charge pump circuit includes at least one high speed diode coupled

between said oscillator and said touch terminal, for enhancing a sensitivity at which said

ae charge pump responds to sensed body capacitance to ground at said touch terminal for higher\ |Mt . frequencies,

claim 12 and further including a DC power supply for supplyimg power to said oscillator and

a {reference to an external] ground.{AERATASSATRITAOUUSAAAYNESSSPIES SDN 

\ Ciaim i4, line 1, change “touch control” to --proximity and touch controlled--.a

o

.REIROETLRRIODRRRRRPUSRSTSATORINOTORSTEN OESARAMSSTARCTREYTE COPREYROOSB ETEATCAIRIE LAERAAIHDiATSLOIREISOM  openUEED

ib.
“tS (Amended) A proximity and [The] touch {control] controlled switching circuit fas

defined in claim 12 and further including] comprising:

an oscillatorproviding a square wave output signal havine a frequency of 50 kHz or  

greater:

a touch terminal defining an input terminal for coupling to an operator’s body

capacitance to ground:

a charge pump cireuit coupledtosaid oscillatorforreceivingsaidsquarewaveoutput

signal, and counpled to said touch terminal, said charee pump circuit having an output 

th
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terminal that supplics an output sienal havine a voltage that varies when said touch terminal
 

iS proximal or touched by an onerator’s body: and  

a floating [ground] cormmon generator coupled to said oscillator for receiving said

square wave output signal, said floating [ground] common generator generating a floating

iground] common reference for said charge pump circuit that is set at a fixed voltage below

and tracks said square wave output signal,

\ wherein said charge pump circuit includes at least one high speed diode coupled

 
we

al frequencies.
i?, i&

“te (Amended) The proximityand touch [control] controlled circuit as defined in claim +

wherein said charge pump circuit is powered by said square wave output signal provided by

said oscillator and by said floating [ground] common reference provided by said floating

iground] common generator [to increase] thereby increasing the sensitivity of said charge

pump circuit to proximity and touching of said touch terminal by an operator’s bady.POMS HEEAIRIELEETNARIITTRMITTELNONSEITENTNIIIITTETIARFNEET  RERRERRERNRIRERTSTRONG RADIOED  

yee

8

\,, Claim 17, line 1, change"touch control” to --proximity and touch controlled--.

f

ay
We?
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18. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined frequency;

a plurality of input couch terminals defining adjacent areas on a dielectric substrate for

an operator to provide inputs by proximity and touch; and

\ a detector circuit coupled to said oscillator for receiving said periodic output signal
\ from said oscillator, and coupled to said input touch terminals, said detector circuit being

 ‘ » responsive to signals from said oscillator and the presence of an operator’s body capacitance
AN to ground coupled said touch terminals when proximal or touched by an operator to provide a

control output signal,

wherein said predefined frequency of said oscillator is selected to decrease the

_/inpedance of said dieleciric substrate relative to the impedance of any contaminate that may

Lo' create an electrical on said dielectric substrate path between said adjacent areas, and whereinSREB

said detectorcircuit compares the sensed body capacitance to ground proximate an input

touch ierminal to a threshold level to prevent inadvertent generation of the control output

ee Sy stp ntain NEe dita se ecient seteasternneenenSPREEOTT TOU RAEI Sy heNT ARajeTPEITTeToapyagt * anatinbenimpant wen : en a Vee te a ned eaoR

20. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined frequency:

a dome-shaped touch terminal defining an area for an operator to provide an input by 
proximity and touch, wherein the dome shape of the touch terminal is constructed to

ergonomically fit the palm of a human hand; and

(gw
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a detecior circuit coupled to said oscillator for receiving said periodic output signal

from said oscillator, and coupled to said [input] touch terminal [terminals], said detector

circuit being responsive to signals from said oscillator and the presence of an operator’s body

capacitance to ground coupled to said touch [terminals] terminal when proximal or touched

by an operator to provide a control output signal, said detector circuit including means for

discriminating between a proximity and touch of sald dome-shapedtouch terminal by the

palm of a human hand and a proximity and fouch byéa buman finger.At ROMEROremo2gECLA gPE EAPERSETTCA De ST“eReRSENSSEATEDOTLEY,TAREISDELAA

~—
aa

 
 

21. (New) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined frequency;

a touch terminal defining an area for an operator to provide an input by proximity and

touch; and

a detector circuit coupled to said oscillator for receiving said periodic output signal

from said oscillator, and coupled to said touch terminal, said detector circuit being

responsive to signals from said oscillator and the presence of an operator’s body capacitance

to ground coupled to said touch terminal when proximal or touched by an operator to provide

a control output signal, said detector circuit including discriminating means for discriminating

between a proximity and touch of said touch terminal covering substantially all of said area

of said touch terminal and a proximity and touch covering less than substantially all of said

area of said touch terminal.

|
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22. (New) The switching circuit as defined in claim 21, wherein said touch terminal

inclides a dome-shaped dielectric cover.

23. (New) The switching circuit as defined in claim 21, wherein said touch terminal

includes a palm-sized dielectric cover.

24. (New) The switching circuit as defined in claim 23, wherein said discriminating means

determines that a proximity and touch of said touchterminal covers substantially all of said

area of said touch terminal when said dielectric cover is proximal or touched with the palm

of an operator's hand and determines that a proximity or touch covers less than substantially

all of said area of said touch terminal when said diclectric cover is proximal or touched with

one of an operator’s fingers.

25. (New) The switching circuit as defined in claim 21, wherein said discriminating means

discriminates between a proximity and touch of said touch terminal covering substantiallyall

of said area of said touch terminal and a proximity and touch covering less than substantially

all of said area of said touch terminal based upon a sensed level of body capacitance to

ground proximate said touch terminal.

\ib
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26. (New) The switching circuit as defined in claim 21, wherein said coupling of

capacitance to ground occurs when an operator’s body is proximate, but not touching, said

touch terminal,

27. (New) A capacitive responsive electronic switching circuit for a controlled device

comprising:

an oscillator providing a periodic cutput signal having a predefined frequency:

tt first and second touch terminals defining areas for an operator to provide an input by

| proximity and touch; and
° a detector circuit coupled to said oscillator for receiving said periodic output signal

from said oscillator, and coupled to said first and second touch terminals, said detector

circuit being responsive fo signais from said oscillator and the presence of an operator's body

capacitance to ground coupled to said first and second touch terminals when proximal or

touched by an operator to provide a control output signal for actuation of the controlled , .

device, said detector circuit being configured to generate said control output signal wedcia } i
{ yean operator is proximal or touches said second touch terminal after the operator is veo”

or touches said first touch terminal.

28. (New) The capacitive responsive electronic switching circuit as defined in claim 27,

wherein said detector circuit generates said control signal only when an operator is proximal

ni
Page 409 of 1714



Page 410 of 1714

 

  

Applicant : Byron Hourmand
Appla. No. : 08/601 268
Page : is

or touches said second touch terminal within a predetermined time period after the operator

is proximal or touches said first touch terminal.

29. (New) The capacilive responsive electronic switching circuit as defined in claim 27,

wherein said first and second touch terminals are adapted to be mounted on different surfaces

of the controlled device.

G 30. (New} The capacitive responsive electronic switching circuit as defined in claim 27,
\ _ .

wherein said first and second touch terminals are adapted to be mounted on non-parallel

tai planar surfaces of the cormtrolled device.
31. (New) The capacitive responsive electronic switching circuit as defined in claim27,

wheresaid first and second touch termimals are adapted to be mounted on perpendicular

planar surfaces of the controlled device.

32, (New) The capacitive responsive electronic switching circuit as defined in claim 27 and

further inchiding an indicator for indicating when said detector circuit determines that an

operater is proximal or touches said first touch terminal.moannennananenemnnran-annnennannannennnennnnercnnamnnannnwennnymtnt RTmacempyceyay LEN AOTCTETNEOMeaIERattenERENTROSYRSITES
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REMARKS

In the Office Action, the Examiner indicated that claims 5 and 15 would be allowed if

rewritten in independent form including all the limitations of the base claim and any

intervening claims, and that claims 6, 7, and 15 would also be allowed if rewritten to

overcome the rejection under 35 U.S.C. §112. Applicant wishes to thank the Examinerfor

the early indication of allowable subject matter. By this amendment, Applicant has amended

claims 5 and 15 by rewriting them in independent form and by amending claims 6 and 16 to

overcome the rejection under 35 U.S.C. §112. Therefore, claims 5-7, 15, and 16 are in

condition for allowance.

In the Office Action, the Examiner rejected claims 6, 7, and 16 under 35 U.S.C.

$112, second paragraph; rejected claims 1-4 and 12-14 under 35 U.S.C, §102(b) as being

anticipated by U.S. Patent No. 4,352,141 issued to Kent; rejected claims 8-11, 18, and 19

under 35 U.S.C. §163 as being unpatentable over Kent in view of U.S. Patent No.

5,087,825 issued to Ingraham; and rejected claims 8-11, 18, and 19 under 35 U.8.C. §103

as being unpatentable over Kent in view of U.S. Patent No. 5,235,217 issued to Kirton.

By this amendment, Applicant has amended claims 1, 3, 6, 12-18, and 20 to more

clearly define the present invention, and has added new claims 21-32 to define additional

features of the present invention. Accordingly, claims 1-32 are now pending.

With respect to the rejection of claims 6, 7, and 16 under 35 U.S.C. $112, second

paragraph, Applicant has amended claims 6 and 16 to more clearly recite the present
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invention. Applicant submits that amended claims 6, 7, and 16 meet the requirements of 35

U.S.C. $112, second paragraph.

Applicant respectfully traverses the rejection of claims 1-4 and 12-14 under 35 U.S.C.

§102(b) as being anticipated by Kent. As pointed out on page $1 of the present specification,

the present invention provides a mechanism by which the touch control circuit can

discriminate between an intentional touching of the touch terminal and an inadvertent contact

by the operator. Specifically, when the touch terminal is palm-sized and includes a dielectric

cover, users may intentionally touch the touch terminal by placing their palm over the entire

surface of the touch terminal. When the operator touches the touch terminal in this manner,

the touch control circuit of the present invention generates a control signal. On the other

hand, if the operator inadvertently touches the touch terminal with one or two fingers, the

touch control circuit of the present invention senses a lower body capacitance in the

proximity of the touch terminal and thereby determines that the touch was unintentional and

thus does not generate the control signal.

As amended, independent claim 1 recites a capacitive response electronic switching

circuit comprising a combination of elements including at least “an input touch terminal

having a dielectric cover defining an area for an operator to provide an input by touch, an

operator's body capacitance as sensed through saul myput touch fermimal varying as a function

of the area of said input touch terminal that is proximate the operator’s body," and a detector

circuit that "includes means for generating said control signal when the sensed body
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capacitance exceeds a threshold level in order to prevent unintended activation based upon an

operator’s inadvertent contact with said input touch terminal.”

The Kent patent discloses a touch switch device that also generates the control signal

in response to the touching of a touch terminal. The Kent patent, however, fails to teach or

suggest a Capacitive responsive electronic switching circuit having a detector circuit that ,

imcludes means for generating a control signal when the sensed body capacitance exceeds a

threshold level in order to prevent unintended activation based upon an operator's inadvertent

contact with the input touch terminal. Thus, the Kent patent does not anticipate nor render

obvious the invention as defined in independent claim 1. Clearly, the Kent patent does not

disclose any way of discriminating between a partial touch and a full touch of the touch

terminal.

With respect to independent claim 12, the Kent patent fails to teach or suggest a

touch-controlled switching circuit comprising a charge pump circuit that supplies an output

signal having a voltage that varies as a function of the area of the touch terminal that is

touched by an operator. Therefore, the Kent patent fails to teach or suggest each and every

element recited im independent claim 12.

For these reasons, independent claims 1 and 12, as well as claims 2-4, 13, and 14

which depend therefrom, are allowable over the Kent patent.

Applicant respectfully traverses the rejection of claims 8-11, 18, and 19 under 35

U.S.C. 3103 as being unpatentable over Kent in view of Ingraham. Like the Kent patent,

the Ingraham patent, which is assigned to the assignee of the present invention, fails to teach
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or suggest a touch control circuit that discriminates between a full intentional contact with a

touch terminal and an inadvertent partial contact of the same touch terminal. Therefore, the

combination of the Kent and Ingraham patents fails to teach or suggest each and every

element recited in independent claim 1. For this reason claims 8-11, which depend from

independent claim 1, are allowable over the combination of the Kent and Ingrahampatents.

With respect to independent claim 18, the Kent and Ingraham patents both fail to

teach or suggest a Capacitive responsive electronic switching circuit comprising a detector

circuit that compares the sensed body capacitance proximate an input touch terminal to a

threshold level in order to prevent inadvertent generation of a control output signal. For

these reasons, Applicant submits that independent claims 1 and 18, as well as claims 8-11

and 19 which depend therefrom, are allowable over the Kent and Ingraham patents whether

considered separately or in combination.

Applicant respectfully traverses the rejection of claims 8-11, 18, and 19 under 35

U.S.C. §103 as being unpatentable over Kent in view of Kirton. The Kirton patent, like the

Kent and Ingraham patents, does not disclose a touch control circuit that is capable of

discriminating between a full intentional touch of a touch terminal and an inadvertent touch

of a portion of the surface of the touch terminal. For these reasons, independent claims 1

and 18, as well as claims 8-11 and 19 which depend therefrom, are allowable over the

teachings of the Rent and Kirton patents whether considered separately or in combimation.

It is noted that the Examiner has not rejected claims 17 and 20 in the Office Action.

Claun 17 depends from independent claim 12 and is believed to be allowable for the reasons
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discussed above with respect to claim 12. Independent claim 20 recites a dome-shaped touch

terminal. By this amendment, Applicant has amended independent claim 20 to recite that the

detector circuit mcludes means for discriminating between a touch of the dome-shaped touch

terminal by the palm of a human hand and a touch by a human finger. For the reasons

stated above with respect to independent claims 1, 12, and 18, Applicant submits that

independent claim 20 is allowable over the combined teachings of the Kent, Ingraham, and

Kirton patents.

in this amendment, Applicant has presented new independent claim 21, and claims 22~

26 which depend therefrom. Newindependent claim 21 defines a capacitive responsive

electronic switching circuit comprising at least a detector circuit "Including discriminating

means for discriminating between the touch of said touch terminal covering substantially all

of said area of said touch terminal and a touch covering less than substantially all of said

area of said touch terminal. For the reasons discussed above with respect to the other

independent claims, Applicants submit that neither the Kent, Ingraham, nor Kirton patents

teach or suggest the touch control circuit including a detector circuit having such

discriminating means. Therefore, new independent claim 21 as well as claims 22-26 are

allowable over the references cited of record.

New independent claim 27 recites a switching circuit for a control device that

comprises at least first and second touch terminals and a detector circuit that generates a

control output signal for actuation of the control device when an operator is proximal or

touches the second touch terminal after the operator is proximal or touches the first touch
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terminal. Dependent claim 28 recites that the detector circuit generates the control signal

only whenthe second touch terminal is actuated within a predetermined time period after the

actuation of the first touch terminal. Applicant submits that none of the cited references

teaches or suggests such features. New claims 29-32 depend from new independent claim 27

and are believed to be allowable for the same reasons stated above with respect to

imdependent claim 27.

In viewof the foregoing amendments and remarks, Applicant submits that the present

iavention as defined in the pending claims, is allowable over the prior art of record. The

Examiner’s reconsideration and timely allowance of the claims are requested. A Notice of

Abowance is therefore respectfully solicited,

Respectfully submitied,

BYRON HOURMAND

By: Price, Heneveld, Cooper,

NN DeWitt & Litton

G- 22-497  Date

695 Kenmoor, S.E.
Post Office Box 2567

Grand Rapids, Michigan 49301
(616) 949-9610

TSC/ras
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CERTIFICATE OF MAILING

Statics Postal Service as"First ‘class mail,*adarossee tta the Assistant Commissioner for Patents,
H Washington D.C. 20231, on the date indicated below. |

 

 
a

IN THE UNITED STATES PATENT AND TRADEMARKRECVEDWi)Art Unit : 2107

Examiner : J. ioe26s SEP 2 @ 1997 é
Appin. No. : 08/601 268 £ H6Filing Date: January 31, 1996 i GROUP 21
Applicant : Byron Hourmand Z renee

For : CAPACITIVEenELECTRONIC SWITCHING CIRCUIT
Assistant Cornmissioner for Patents

Washington, D.C. 20231

Dear Sir:

Enclosed is a response to the Office Action dated April 22, 1997. Also enclosed are
nine sheets of corrected drawings. The items checked below are appropriate:

x. Applicants hereby petition for a one-month extension of time to respond to the
above Office Action. The fee of $55.00 for the Extension is enclosed.

Any fee for additional claims has been calculated as shown below:

CLAIMS AS AMENDED

 

 
 
 

 
 

Other Than A

Small Entity

 
 
 

Highest No.
Previously
Paid Por

 
  
 

  

Claims

Remaining
After

Amendment
 

“fafa 

Page 426 of 1714



Page 427 of 1714

Applicant : Byron Hourmand
Appin. No. : 08/601 ,268
Page : 2

* if the entry in Col. 1 is less than the entry in Col. 2, write "0" in Col. 3
ee if the "Highest No. Previously Paid For" IN THIS SPACEis less than 20, write "20"

in this space.
kee Tf the "Highest No. Previously Paid For” IN THIS SPACEis less than 3, write "3" in

this space.
The “Highest No. Previously Paid For" (Total or Independent) is the highest number
found from the equivalent box in Col. 1 of a prior arnendment or the number of
claims originally filed,

Xx Small entity status of this application under 37 C.F.R. §8 1.9 and 1.27 has been
established by a verified statement previously submitted.

No additional fee is required.

x_ A fee of $292.00 to cover the cost of the additional claims addedby this response is
enclosed.

x Please charge any additional fees or credit overpayment to Deposit Account 16 2463.
A duplicate copy of this sheet is attached.

PRICE, HENEVELD, COOPER,
DEWITT & LITTON

 Date

695 Kenmoar, SE.
Post Office Box 2567

Grand Rapids, Michigan 49501
(618) 949-9610
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herewith for previously mailed}, a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in due course,

i] This communication is responsive to fhe amenament fled 8/27/97
 

x] The allowed claimis) is/are 7-32

| received.

[_] received in Applicstion No. (Series Code/Serial Number)

i_] received in this national stage application from the international Bureau (PCT Rule 17.2{a)).

*Certified capies not received:

C} Acknowledgement is made of a claim for domestic oriority under 35 U.S.C. § 119ie}.

& SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
JHREE MONTHS FROM THE "DATE MAILED"of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may be obtained under the provisians of 37 CFR 1.736fla}.

("} Nete the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-182, which discieses
that the oath or declaration ig deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

I Asplicant MUST submit NEW FORMAL DRAWINGS

(_| because the originally filed drawings were declared by applicant to be informal.

iA] including changes required by the Notice of Draftsperson's Patent Drawing Review, PTO-948, attached hereto or
to Paner No... &

if inctuaing changes required by the proposed drawing correction filed on a/ a 7 g } ; which has been
approved by the examiner.

__] including changes required by the attached Examiner's Amendment/Comment.

identifying indicia such as the apolication number (see 37 CFR 1.84{c}} should be written on the reverse side of the
drawings. The drawings should be fled as a separate paper with a transmittal lettter addressed to the Official
Drafisperson.

L} Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Ary response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has receivad a Notice of Alowaence and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.

Attachment(s}

[| Notice of References Cited, PTO-892

|  ‘¥@-information Disclosure Statement(s), PTO-1449, Paper Nois). “>
C] Natice of Draftsperson's Patent Drawing Review, PTO-948

i} Notice of informal Patent Application, PTO-152

L_] interview Summary, PTO-4173

WILLIAM M, SHOOS
Ci Exariner’s Comment Regarding Requirement for Deposit of Bislogical Meterial SUPERYICORY SATEi N

| [_} Examiner's Statement of Reasons for Allawance ART UNIT 217
U. 3. Patent and Trademark Office

i
i
i
i
i

PTO-37 iRlev, 9-95) Notice of Allowability Part of Paper No. 71
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FORM PTO-1449 0.8. DEPARTMENT OF COMMERCE
(Rev. 2-32} PATENT AND TRADEMARK OFFICE

ATTY. DOCKET NO.

NAROL B-330
 
 

  
 

 
 
 

APBLICANT (S}
BYRON HMOURMAND INFORMATION DISCLOSURE

STATEMENT BY APPLICANT  
 {Wse several sheata if nacessary) PILING DATE 

O.8. PATENT DOCUMENTS

EXAMINER DOCUMENT NUMBER d i E S PILING
INETIAL | : ' AS DATE

IF
APPRO-

 

  
FOREIGN PATENT DOCUMENTS

ERAAMINER | BOCUMENT
INITIAL

 
  NUMBER. DATE COUNTRY  
  

 
 

OTHER DOCUMENTS (including Author, Title, Date, Pertinent Pages, Etec.}

 

  
  

EXAMINER
INITIAL

 DATE CONSTDBRED

ENAMINER: Initial if citation considered, whether or not citation is in conformance with MBEB 605;
line through citation if not in confexrmance and not considered. Include copy of this form with next
communication to applicant.
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oeae wae,“es be eo
* faconanvests eke

} ul nf UR Any. Docket No. NAROI P-310t ve .-

4 Nee Pe
‘ CERTIFICATE OF MAILING 

i hereby certify thai this paper, together with all enclosures identified herein, are being deposited with the

  
    

- United States Postal Service as first class mail, addressed to the Assistant Commissioner for Patents, Box

yl oh Issue Fee, Washington D.C. 20231, on the date indicated below.

EEO Z
GR OOteeee _Bpbecca AsScart

se IN THE UNITED STATES PATENT AND TRADEMARK OFFICEU \ OK
SY “oy a8 aoe

v} Art Unit 2107 OPP aps
oe Examiner : J. Kaplan Nd

‘? Appli. No. : 08/601,268 we a”
wa Filing Date: January 31, 1996 G

Applicant : Byron Hourmand
For : CAPACTIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Batch No. : TS1 - _———

Batch No ol A ~Gfa "
Asst, Commissioner for Patents .9 530 Pula, (> ig
Box issue Fee i

Washington, D.C. 20231 PN=, 5° 6, 18.5_
Dear Sir:

le gt Iere fo 0} i AMENDMENT UNDER 37 C.F.R. 81.312

  

 
  

(4°46
the approval of the Commissioner, and without withdrawing the case from issue, kindly

Pursuant to 37 C.P_R. §1.312 and subject to the recommendation of the Examiner and

\ amend thesubject application as follows.

| In the Claims:

Claim 27, lime 11, after "when" delete "said".

REMARKS

_ The above-identified application was allowed in the Office Action mailed October27,

1997. The issue fee has not been paid. Subsequent to the receipt of the Notice of
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£

Applica Byron Hourmand
Appin. No. : 08/601 268
Page : z

Allowance, Applicant noted a typographical error in claim 27. The requested amendment is

submitted to correct this error. The requested amendment is fully supported by the

specification and drawings, will not require an additional search, and does not raise new

issues. Therefore, Applicant respectfully requests that this amendment be entered and the

requested change made.

The reference for the application within the issue branch as indicated on the Notice of

Allowance, is T3i. If there are any fees due in connection with the filing ofthis

arnendment, please charge the fees to our deposit account No. 16 2463.

Respectfully subrnitted,

BYRON HOURMAND

By: Price, Heneveld, Cooper,
DeWitt & Litton

{f- 3-97  
Date Tepes

Registration No, 34 359
695 Kenmoor, 5.5.
Post Office Box 2567

Grand Rapids, Michigan 49501
(616) 949-9610

TSC/ras
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3 . SS Bg, aD
OART B—ISGUE.PEE TRANSMITTAL Safo

MAILING INSTRUCTIONS: This form should be used fee frdnemitting the issue’FEE. Blocks 2 through 6 should bd ven sisted where appropriate. Al further correspondence
including the issue Fee Rséeipt, the Patent, advance orders and notification of maintenance fees willbe mailed to addresses entered in Block 1 unless you direct otherwise,

py: (a) specifying a new correspondence address in Block 3 below:or (b):praviding the PTO with a separate “PEE ADDRESS" for mainienance fee noulisations with theS paymentof issue Fee of thereafter. See reverse for Ceriificate of Malling, balow.
Underthe Paperwork Reduation Act of 1995, no persons are required fo respond fo acollection of information unless it displays a valid OMB control number,
Surden Hour Statement: This jon is estimated to take 0.2 hours to complete. Time will va a —cepanding on the nearis of the individual case. Any commenis on the amount of time roquited fof 2INVENTORS) ABDAESS CHANGE(Complete arly if there Is a change)
complete thisform should be sent to the Chief Information Cificar, Patent and Trademark Ofice, INVENTOR'S NAME
Washington, 0.6. 20291.

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Box issue Fee,|SrestAddmesAssistant Commissionerfor Patents, Washington D.C, 20834
1. CORRESPONDENCE ADDRESS

 

 

iy, Stato und ZF Code |

  

 

 

- west | CONNVENTOR'S NAME

PRICE HENEVELD COOPER Prbtiching Oivislottsescraggeag
DEWITT & LOTTON po
695 KENMOOR DRIVE SE . JAN: 2 9 1998 earsaomrzrcss
FoO BOX 2567) ae

GRAND ROPTOS MI agen Cci Cl Check if additional changes am enclosed

APPLICATIONNO. | FILINGDATE EXAMINER AND GROUP ART UNIT | GATE MAILED‘ ae a7 es ge og ee ny ue Ars . sane? gay pene gay ekHe/eadi, eee “Thi soi / sé Us KAPLAN, J 21Lay Laser ea

Appileant HOLIRIRIQNT: BYRON

INVERTION CAPACITIVE RESFONSIVE ELECTRONIC SWITCHING CIRCUIT |

 

 
 
 
  TS... UTILITY YES Sa7eid Een Oo

   
 
 

 

4. For printing of the patent front Price, Heneveld
page, list the names of not more than Cooper,DewWitr&
3 regisioved patent atlomeys or ageris Litton
OF, allematively, ihe name of a flan “
having as a member a registered Beecenaeennn_
atomey oragenl. ino name is fisted,
noe name will be orintedt.

 3, Comespondancs address change (Complete only # thers isa change}

02/08/1938 (ASHBY qooRnLae O88 seheoe Pera a Vf
  

 

$. ASSKINMENT GATA TO BE PRINTED ON THE PATENT print or type)

TTY NAMEOF ASSIGNEE: , "
Nartron Cor oration _ Sa, The following fess are encoset: oo 5

@ ADDRESS: (CY & STATEORCOLNTRY} a " i. tasun Fee OYAchance Order’: # of Copies2)eeeenReed! City - Michigan 88. The folowing fees should be charged ta:— | DEPOSIT ACCOUNT NUMBER

' |... | gENOUOSE.s COPY OF THs FORM} _
& (3 this application is NOT assigned, : 7 : D issue Fae (9 Advance Gnier - # of Copies

XEAssignmant previously sutentted ty the Patent and Tredemaxk Otic. Gi] Any Deflelencine in Encosed Foss
1) assigunent ipbeing submited under separate cover. Ausignmaris should ba

dingctad to Bax ASSHGNMENTS. .
PLEASEMOTE: Unings an assignee ts identified in Glock §, no assignee data wil appear on the patent.
inclusion ol assignes data is only appropriate when an assignment has heen previously submited to the

FRG oyfs bain subsified under SSparats Cones. Completion of this trem is NOT 8 axeatiiate for Glingan asakprnent.
 | Scotia eogietaved altoeney oF 5 oF

y in Sndoron ae ster byy therooms of tha Potent and Trademack Office, :
 » as MailingNote: ti this costiicateof mailing i used, it-can only bg used to transmit thetesue Fas. This covifieaie cannot be used for any other accompanying papars.

Each additional paper, such as an assignment or formal drawing, must Rave ite awn Sortiicais of mailing.

hereby cently that this correspondance is being deposited with the United States PostelService with sufficant postageasfrst class mailin
an envelope addressed te: Sax ISSUE FEE

SzsistantCommpiasions for PatentsWashington, B.S. 2823
(Data)

(Mame of parson making deposit}
(Signature)
{Date}

i TRANSMITTHIS FORM WITH FEE - oe ot . f
TOTP MER MRI OE OG Reaancrndd Gow ram sronsomte ATMS TUT PR AID AOE eeeeND
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yt + F ae ;
unkwniclSTATES DEPARTMENT OF COMMERCE L
Patent and Trademark Office
‘Address: COMMISSIONER OFPATENT‘S AND TRADEMARKS

Washington, B.C, 20237

 
 
 
 
 

  
FRING DATE “FIRST NAMED INVENTOR - 
 
 

  
  NARGI-F-310

i BOMNL/O304 mL EKAMINER
PRICE HENEVELD COOPER KAPLAN, 2 *
DEWITT & LITTON :
695 KENMOOR DRIVE SE
Foo fOX 2SG7

GRAND RAPIDS MI 49501

 
DATE MAILED: 02/04/98

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commiseioner of Patents and Trademarks -

PTO-BOG (Row. 2/85): , a 4- File Copy
*ULS. GPO: 1999-404-49a/40510 . . .
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 “Ss,at>.“eck
Noticeof Aflowadbility

Apolication No. Applicantis)
08/601,268

 
 

Hourmand

Examiner 

  

 

Jonathan Kaplan 
 

All claims being atowable, PROSECUTION ON THE MERITS iS (GR REMAINS) CLOSED in this application. if not included
herewith (or sreviously mailad}, a Notice of Allowance and issue Fee Bue or other appropriate communication will be
mailed in due course.

 

& The allowed claim(s) is/are 7-22

] The drawings fled on are acceptable

LCAcknowledgement is made of a claim for foreign priority under 35 U.S.C. § 17 9la}eid).

P) AH 2] Some* (] None of the CERTIFIED conies of the priority documents have been

7) received.

it received in Application No. (Series Code/Serial Number) —

C7} received in this national stage application from the International Bureau {PCT Rule 17.2{a)).

*Cartified copies not received:

[7] Acknowledgement is made of a claim for dornestic priority under 35 U.S.C. § 17 oe).

 
A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHS FROM THE “BATE MAILED" of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.126{a).

(7 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH GR DECLARATION IS REQUIRED.

[] Apalicant MUST submit NEW FORMAL DRAWINGS

{] because the originally filed drawings were declared by applicant to be informal,

[7] including changes required by the Notice of Draftsperson’s Patent Drawing Review, PTO-9438, attached hereto or
to Paper No.

{"] including changes required by the proposed drawing correction filed on eee _.« which has been
approved by the examiner.

J including changes required by the attached Examiner's Amendment/Comment.

 

 
 

 
 

 
 
 

 
 
 
 
 
 
 

identifying indicia such as the application number (see 37 CFR 1.84ic}} should be written on the reverse side of the
drawings. The drawings should be filed as a separate paper with a transmittal lettter addressed ta the Official
Drafisperson. .

C] Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any responge te this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). if applicant has received a Notice of Allowance and issue Fea Que, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCEshould also be included.

Attachmentis}

("| Notice of Refesrencas Cited, PTO-B92

information Disclogura Statementis}, PTO-1449, Paper Nois}. &

I} Notice of Draftsperson's Patent Drawing Raview, PTO-948
[| Notice of informal Patent Application, PTO-152

(] interview Surnmary, PTO-413

i_] Examiner's Amendment/Comment "WILLIAM MLS HOO?, Be /.{_] Examiner’s Comment Regarding Requirernemt for Depasit of Blological Material SUPERVISORY PATENT EXAMINENet
{"} Examiner's Statement of Reasons for Allowance : ART UNIT 217

 
  
 

  

 

 

 
 

U.S. Patent and Trademark Gifice 14PTO-37 (Rev. 9-35) Notice of Atlowability . Part of Paper No.
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Z£ ESROE R
iS ye. 4 >Express Mail No. Rb7B25787641

. of 4 us a Sheet__1 of 2
| ees & US, DEPARTMENT OF commerce|ATTY. DOCKET NG, SERTAE NO.i Form FIO-TS49,| w aes PATENT AND TRADEMARK OFFICE NAROT P-316reese : ‘AOI P-

Sime ica| INFORMATION DISCLOSURE STATEMENT nNONTS
Byron Hourmand .

“GROUF

BY APPLICANT  

 

 
 

j FILING DATE
AME . _ CLASS SUBCLASS UF APPROPRIATE

Yap et af.

Greanias et al,

Kirton

PVN 
4 BAl394 Hollaway

97/93/90 Gruodis
 
 

 

 
I Eriksson i . noone Fl

fngraham {————
Ingraharn ren noon 

| ingraham3/15/88

   
 

 
Ng et al.nnnnni 1e/oave4  

02/15/83 Ng et al.

 
 

7 EV25/B2

iaiaiafe|84/06/82
Ie fala 3 | 32/29/84

g ga| 05/15/84
5

 

6 8 84/28/83 er

 
 

.

is iv ia La| 7103/17/81|Besson
FOREIGN PATENTDOCUMENTS

 

; TRANSLATION

PUBLICATION i - i i |
BANE COUNTRY CLASS SUBCLASS YES [ NO

  
  

EXAMINER BateCONSDEREee 

a _ anten \N Qe . . | ‘| u [ayeoeceneeennn
EXAMINER: Initial if ciation is considered, whether or not citation is in conformance with MPEP 689; Draw Hine through

ypcitation if net in conformance and not considered, include copy of this form wiih next communication to applicant. 'Satannnn2ae
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'ixpress Mail Ne. RB7825787640:
Sheet 2 of 2 

‘US. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

ATTY, DOCKET NO.

NAROT P-310

| APPLICANTS

  
  
 

 
  Se

INFORMARIONDISCLOSURE STATEMENT
“BY APPLICANT

   
 

Byron Hourmand 
 

 

  
 

 
"FILING DATE

ISSUE i FRIROE DATE
PATENT NUMBER BATE ; CLASS SUBCLASS IF APPROPRIATE

 

 
 

 

214 fs 2|onfzefet
is izis7te[2 [| vanes

TeTae Le hetsPooeane
 i Conner .

Deavenpart et al. - =

oj6 fi

jois|e|
fe lzie|

  
2 werrs|

Eo[onome|
é 65/36/72 Bellis

3 fota|ORMAUTZ Vogelsberg
4 44 le|82/08/72"|Vogelsberg- 4 .. - 3. ca

5 i4i9is fo 08/25/69_|Adelsonet al.
FOREIGN PATENT QOCUMENTS

 

  
 
 

Barkan et al. 
 
 

 
 

 
  
  

   

* TRANSLATION

DOCUMENT NUMBER Dare COUNTRY CLASS SUBCLASS YES | NO

 

%'
'

i i iPLIBRICATION t ‘
t
ti

 

  
 
 

| EXAMINER DATE CONSIDERED

i

 
Wee he Bet | ulnar) 
| EXAMINER: tnitial if citation is cons! ered, whether or not ciation is in conformance with MPEP 609; Drawfine through i

citation if not in conformance and not considered. include copy of this form with next communication to applicant.
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Thereby certify that dis paper, together with all enclosures identified herein, are being deposited with the United

States Postal Service as first class mail, addressed to the Assistant Commissioner for Patents, Washington D.C.
20231, on the date indicated below.  
 
 Date

 Patentee : Byron Hourmand
Patent No. : 5,796,183

Issue Date : August 18, 1998

2 eR ameee 
oy

Assistant Commissioner for Patents a
Washington, D.C. 20231

Dear Sir:

A request is being made for a Certificate of Correction in the above-identified patent,

which issued with the following errors identified by page and line from the application file.

* Page 11, Hine 9, “such a” should be --such as--.

Page 19, line 4, before “water” insert --condensed-.

* Page 31, line 5, “is” should be ~-as--.

* Page 30, line 3, “it’s” should be --its--.

* Page 40, line 3, “references” should be --reference--.

* Page 43, line 8, “it’s” should be --its--.

* Page43, line 9, “it’s” should be --its--.
 

* Page 43, line 10, “it’s” should be --its-- (al occurrences).

* Page 43, Line 12, “it’s” should be --iis--.

* Page 43, line 17, “it’s” should be --its--.

* Page 44, line 8, “it's” should be --its--.

* Page 44, line 9, “it’s” should be --lts--.

of * Page 44, fine 13, “it’s” should be its(both occurrences).
AR * Page 48, Hine 10, “it’s” should be --its-—-.

QL /EIZ1 599 GNAGATL Gb0G0207 S7Sh183

OL FOsL4S 406.00 OP
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Patentee : Byron Hourmand
Patent No. : 8,796,183

Page : 2

Page 45, line Li, “it’s” should be --its--.

* Page 45, line 14, “it’s” should be --its-~.

* Page 46, line Li, “it’s” should be ~-its--.

* Page 46, line 14, “it’s” should be --its-- (both occurrences).

* Page 46, line 19, “it’s” should be --its--.

* Page 47, line 11, “it’s” should be --its--.

* Page 47, line 15, “schmitt” should be --Schmitt--.

Page 55, claim 7 [11], lme 3, after “microcontroller.” delete “by an operator’s body . . .

higher frequencies.”

* Amendment A, page 11, claim 18, line 12, after “electrical” insert --path--.

* Amendment A, page 11, claim 18, line 12, delete “path”.

312 Amendment, page 1, claim 27, line 11, atter “when” delete “said”.

Enclosed is the Certificate of Correction Form PTO 1050 identifying errors by column

and line from the patent which are chargeable to the Official Printer. Also enclosed is a check

for $160.00 to cover our errors, which are identified with an asterisk. The Commissioner is

hereby authorized to charge any additional payment, or to credit any overpayment, to Deposit

Account No. 16-2463.

Respectfully submitted,

BYRON HOURMAND

By: Price, Heneveld, Cooper,
DeWin & Litton

 
 __f20-97 es My ae,

Date “Terry 30 Le
Regiftration No. 34 559°
695 Keamoor, $.E./Post Office Box 2567

Grand Rapids, Michigan 49501
TSC/ras (616) 949-9610
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Hare | JINITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION | 

PATENT NG. : 5,796,183 |
DATED August 18, 1988
INVENTOR(S) : Byron Hourmand i

it is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column &, line 52, “such a” should be --such ma
Column §, line 31, before “water” insert --condensed--, C
Column 14, line 35, “is” should be --as--. Ch

. Column 13, line 65, “it’s” should be --its-. Q
Calumn 18, line 38, “references” should be --refarence--. a

Column 26, line $, “it’s” should be --its--. C
rr

Column 20, line 7, “it's” should be --its-- (oath occurrences). QO

iq
1

Column 2G, line 10, “it’s” should be --its-- (both Becurrances).

| Column 26, fine 19, “it's” should be --its--. Ca Q
| Column 26,line 20, “it’s” should be --its--. CQ.
| Coluran 20, line 39, “it’s” should be --its--. fo?

Column 20, line 40, “it’s” should be --its--. oH
Column 26, line 46, “it's” should be --its--. Ce”

Colurmn 20, line 47, “it’s” should be --its--. Coa
Column 21, fine 8, “It’s” should be --its--. CR
Column 21, line 3, “it’s” should be —Its--. CA.mee

Colursn.21, fine 75, “it’s” should be --lts--. CA
 

MAILING ADDRESS OF SENDER: Terry S. Callaghan PATENT NO. 5,796,183
Price, Heneveld, Cooper, No. of add't copies
Dewitt & Litten @ 30.50 per page
Post Office Box 2567

Grand Rapids, Mi 49501

FORM PTO 1050 —_
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Stagle
Hore
anty! UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. ; 5,786,183

DATED : August 13, 1998
INVENTOR(S}: Byron Hourmand

it is certified that error appears in the abave-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 21, line 42, *Ht's” should be --its-~.

Column 21, line 46, “it’s” should be --its--. OF
Column 21, line 47, “it’s” should be --its--.

Column 27, line 56, “it's” should be --its--.é

 
NaColumn 22, line &, “it’s” should be --its--.

Column 22, line 13, “schmitt” should be ~sonmite
Column 26, lines 22-27, after “microcontroller.” delete “by am operatar’s body. .. higher

frequencies.”

Colurnn 27, Av “electrical” insert --path--. CO
Column 27, fine 45, delete “path”. Ze

Column 28, line 1, after “when” delete “said”. Q

MAILING ADDRESS OF SENDER: Terry S. Callaghan PATENT NO. &,796,183
Price, Haneveld, Conner, No. of add'l copies
DeWitt & Litton @ $0.50 per page
Past Office Box 2567

Grand Rapids, Mi 49501

FORM PTO 1050 =>
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Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1454
Alexandria, VA 22535-1450

WwwUSEHO.gow

 
BROOKS KUSHMAN P.C.

1006 TOWN CENTER

TWENTY-SECOND FLOOR MAILED
SOUTHFIELD, MI 48075

AUG 23 2011

OFFICE OF PET,TIONS |
In re Patent No. 5,796,183
issue Date: August 18, 1998 ;
Application No. 08/601,268 : ON PETITION
Filed: January 31, 1996 ;
Attorney Docket No.

This is a decision on the petition filed August 19, 2011 under 37 CFR 1.323, which is being
treated as a request under 37 CFR 1.324 to correct the name ofthe inventors by way of a
Certificate of Correction.

The petition is GRANTED.

Petitioner request that the inventorship of this application be amended by the addition of JOHN
M. WASHELESKI of Cadillac, Michigan, and STEPHEN BR. W. COOPER,ofFowlerville,
Michigan, based on the Consent Judgment dated September 8 2010 under 35 USC 256.
Petitioner includes with the renewed petition an Oath having the above inventors.

The inventorship of this patent has been amended bythe addition of JOHN M. WASHELESKY
and STEPHEN R&R. W. COOPER .

Telephone inquiries concerning this decision maybe directed to the undersigned at (871) 272-
0602. Inquiries regarding the issuance of a certificate of correction should be directed to the
Certificate of Correction Branch at (571) 272-4200.

Thurman K. Page
Petitions Examiner

Office of Petitions

Enclosure: Corrected filing receipt
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UNITED STATES DEPARTMENT OF COMMERCE
Buited States Patent and Trademark Office
Adtes: COMMISSIONER POR PATENTSPO. Bor £459

Siexanutiin, Voxbrin 22313-1456worm. uspto.gov
 
 

 
 
 

 
 

 
  

 
 

 
 

  
  CRILICETION’ [7 HONGa ORF AT] . rnr 4

“L NUMBER of 27Mer DATE Of OUNIF Of OFILFEERECD fdATTY.DOCKET.NO JOT CLAIMSIIND CLAIMS|
Q8/601,268 QU/3 1/1966 2836 771 NARO2Z27L 20 4

CONFIRMATION NO. 3176
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Title

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Preliminary Class

30?

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES -

Since the rights granted by @ U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-mernber country. The PCT process simplifies ihe filing
of patent applications on the same invention in member countries, bul dows not result in a grant of “an international
patent’ and does noi eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Aimost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects fram the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries fo ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
’ issue a license before applicants can apply for a patient in a foreign country. The filing of a U.S. patent application

Serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as io the status of applicant's license for foreign filing.

Applicants may wish te consult the USPTO booklet, "General Information Concerning Patients" (specifically, the
section entitled "Treaties and Foreign Patents") fer more information on timeframes and deadlines far filing foreign
patent applications. The quide is available either by contacting the USPTO Contact Center at 800-786-9199,or it
can be viewed on the USPTO website at http/Avww.uspic.gaviweb/offices/pac/doc/general/indexhim.

For inforrnation on preventing theft of your intellectual property (patents, trademarks and copyrights}, you may wish
te consult the U.S. Government website, hitpv/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help “toolkits” giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Fitle 35, United States Code, Section 124

Title 37, Code of Federal Regulations, 5.11 & 5.75

GRANTED

The applicant has been granied a license under 35 U.S.C. 184, if ihe phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or nol a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR $.15(a} unless an earlier
license has been issued under 27 CFR 5.15(b}. The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 of 5.14.

This licenseis io be retained by the licensee and maybe used at any time on or affer the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s} fled under 37 CFR 1.53{d)}. This
license is not retroactive.

The grant of a icense dees not In any way Jessen the responsibility af a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licansees should apprise thamselves of current regulations especially with
respect to certain countries, of other agencies, particularly ine Office of Defense Trade Controis, Deparimeni of
Siate (with respect to Arms, Munitions and implements of War (22 CFR 121-128)) the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsCanirol, Department of
Treasury (31 CFR Parts 500+} and the Ospartment of Energy.

No license under 35 U_S.C. 184 has been granied af this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT agpear on this form. Applicant may still petilion for a Heense under 37 CFR §.12,
if.a icense is desired before the expiration of 6 months from the filing date of the application. if 6 months has lapsed
from the fling date of this application and ihe licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR &,7&(b}.
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 5,796,183 Page lof |
APPLICATIONNO. : G8/601268

DATED : August 18, 1998

INVENTOR(S) : Byron Hourmandet al.

It is oartified that errar agpears in the above-identified patent and that said Letters Patent is hereby corrected as shown balow:

Title Page, tem (75) Inventor, should read --(75} Inventors: Byron Hourmand,

Hersey, ME CUS); John M. Washeleski, Cadillac, ME (US); Stephen BR. W. Cooper,

Fowlerville, MI (US}--.

Signed and Sealed this

Eleventh Day of October, 2011

 a‘. i. Npod
David J. Bappos

Director ofthe United States Patent and Trademark Office
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IN THE UNIPED STATES PATENT AND TRADEMARK OFFICE

US. Patent No. 5,796,183 BL § Docket No.: S5796IS3RXK

issued: August 18, 1998 § Inventors: Hourmandet al.

Filed: Fanuary 31, 1996 $ Patent Owner: UUST, LLC

Control No. TBD 8 Examiner: TBD

For: Capacitive Responsive Electronic Switching Circuit

Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit

Commissioner for Patents

P.O. Box 1480

Alexandria, VA 22313-1450

JURST FOR EX PARTE REEXAMINATION UNDER 35 U.S.C, 88 302-307   

Dear Sir:

Patent Qwner UUSE LLCrespectfully requests My Parte Reexamination, pursuantto the

provisions of 35 ULS.C. $$ 302-307 (2002), of claims 18 and 27 of United States Patent No.

5,796,183 Che “183 Patent’). This patent is still enforceabie.

As set forth below, the prior art reference submitted herewith was not previously before

the Office, and presents new, non-cumulative technological teachings not considered during the

“183 Patent prosecution history.
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i. OVERVIEWOF THE “183 PATENT AND ITS PROSECUTION HISTORY

Section ILA below provides an overview of the subject matter of the “183 Patent, while

Section {1.B provides an overviewofits prosecution history.

A. The “183 Patent

The “183 Patent, a copy of which is provided as Exhibit A, issued on Angust 18, 1998

from an appheation fled on January 31, 1996. The “183 Patent generally relates to a capacitive

responsive electronic switching cireuit including an oscillator providing a periodic output signal,

an input touch terminal defining an area for an operator to provide an input by proximity and

touch, and a detector circuit coupledto the ascillatar for receiving the periodic output signal

from the oscillator, and coupled to the input touch terminal. See, e.g., 183 Patent, Abstract.

The “183 Patent cortains 32 total claims, with claims £, 9, 12, 16, 18, 20, 24 and 27 bemeg

independent. Claims 18 and 27, which are the subject of this reexam request, require an

oscillator, a plurality of touch terminals, and a detector circuit.

Anembodiment with a single touch terminal is shown in Figure 4, and an embodiment

with multiple touch terminals is shown in Figure 11, both of which are reproduced below:

Page 2 of 18
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The oultiple touch pad circuit of Figure 11 is a variation of the embodiment shown in

Figure 4, but with an array of touch circuits designated as 900; through 900... See, ¢.g., id. at

col. 1%:34-41. The touch detection circuit offers improvements in detection sensitivity that allow

close control of the degree of proximity (ideally very close proximity) that is required for

actuation and to enable employment of a multiplicity of small sized touch terminals in a

physically close array such as a keyboard. See, e.g., id. at col. 3:53-57

Microcontroller 300 selects each rowof the touch circuits 900, to 900, by providing the

signal from oscillator 200 to selected rows of touch circuits. See, e.g., id. at col. 18:43-46. The

vahues of the resistors and capacitors utilized in oscillator 200 may be varied from those

disclosed above to provide for different oscillator output frequencies. See, e.g., id. at col, 14:22-

25. Although the preferred frequency is at or above 100 kHz, and more preferably at or above

800 kHz, it is conceivable that frequencies as low as 50 kHz could be used provided the

frequency creates a difference in the impedance paths of adjacent pads that is sufficient enough

to accurately distinguish between an intended touch and the touch of an adjacent pad. See, e.g.,

id. at col, 11:19-25,

Microcontroller 500 sequentially activates the touch circuit rows and associates the

received inputs from the columns of the array with the activated touch circuit(s). See, e.g., id. at

col. 46-49. The detectorcircuit is responsive to signals from the oscillator and the presence of an

operators body capacitance to ground coupled to the touch terminal when in proximity or

touched by an operator to provide a control output signal. See, e.g., id. at Abstract. Another

methodfor implementing capacitive touch switches relies on the change in capacitive coupling

between a touch terminal and ground. See, ¢.g., id. at col. 3:44-46,

Page 4 of 18
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B. The Prosecution History of the 183 Patent

Acopyofselected portions of the prosecution history of the “183 Patent is provided in

Exhibit B.

The “183 Patent issued from U.S. Patent Application Serial No. 08/601,268 (‘the “268

application”), filed on January 31, 1996, and narning Byron Hourmandas the sole mventor, The

“268 application was filed with 20 total claims, of which four were independent. Claims 21-32

were added by subsequent amendment. A cross-reference between the issued claims and the

application claims from which theyissued is provided below for convenience.

 Appl,
Claim

Issued

Claim
| Issued Appl. Issued Appl
| Claim | Claim _ Claim _ Claim

 

  
 
  

      
in an Office Action dated April 22, 1997, the Examiner rejected application claims 6, 7

and 16 under 35 U.S.C. $ 112, second paragraph, as being indefinite. See Ex, B, “183 Patent File

History, Office Action, p. 2 (Apr. 22, 1997), Claims 6, 7 and 16 would be allowable if rewritten

to overcome the section 112 reiection, and to include all of the limitations of the base claim and

any intervening claims. See id. at p. 5.

Claims 1-4 and 12-14 were rejected under 35 U.S.C. § 102(b) as being anticipated by

U.S. Patent No. 4,352,141 to Rent (Kent). See id) Claims 8-11, 18, and 19 were rejected ander

35 § U.S.C. 103¢a) as being unpatentable over Kent in view of U.S. Patent No. 5,087,825 to

Ingraham (“Ingraharn’’}, see id. at p. 3, and claims 8-11, 18 and 19 were rejected under 35 USC.

Page 5 of 18
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$ 103¢a) as being unpatentable over Kent in viewof U.S. Patent No. 5.235.217 to Kirton

CBKirton”), See id. atp. 4. Lastly, claims 5 and 15 were objected to as being dependent upon a

rejected base claim, but would be aHowable if rewritten in independent form including ail the

Hrnitations of the base claim andany intervening claims. See id. at p. 5.

Ts response, the Apphcant filed an amendment on August 22, 1997, amending claims |,

3,5, 6, 12-18 and 20, and adding new claims 21-32. tn particular, the Applicant amended

iidependent claim 18 as follows:

ig. (Amended) A capacitive responsive electronic switching circuit comprising:
an oscillator providing a periodic output signal having a predefined

frequency;
a plurality of input touch terminals defining adjacent areas on a dielectric

substrate for an operator to provide inputs by proximity and touch: and
a detector circuit coupled to said oscillator for receiving said periodic

output signal frorn said oscillator, and coupied to said input touch terminals, said
detector circuit being responsive to signals from said oscillator and the presence
of an operator's body capacitance to ground coupled said touch terrmninals when
proximal or touched by an operator to provide a control output signal,

wherein said predefined frequencyofsaid oscillator is selected to decrease
the impedance of said dielectric substrate relative to the impedance of any
contarninate that may create an electrical on said dielectric substrate path between

  
Ex. B, "183 Patent Pile History, Amendment, p. 11 (Aug. 22, 1997). The Applicant argued that

the Kent and Ingraharn patents both fail to teach or suggest a capacitive responsive clectronic

switching circuit comprising a detector circuit that compares the sensed body capacitance

proximate an input touch terminal to a threshold level in order to prevent inadvertent generation

ofa control output signal, See id. at p. 19. The Apphcant further argued that the Kirton patent,

like the Kent and Ingraham patents, does not disclose a touch control circuit that is capable of

discriminating between a full intentional touch of a touch terminal and an inadvertent touch

of a portion of the surface of the touch terminal. See id.
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With respect to new independent claim 27, the Applicant argued noneof the cited

references teaches or suggests a switching circuit for a control device that comprises at least first

and second touch terminals and a detector circuit that generates a contral output signal for

actuation of the control device when an operator is proximal or touches the second touch

terminal after the operator is proxirnal or touches the first touch termmmal. See id. at pp. 20-21.

The Examiner issued a Notice of AHowance on October 27, 1997, allowing all of the

pending clams. See Ex. B,°183 Patent File History, Notice of Allowance, p. 2 (Oct. 27, 1997).

The Applicant then filed a section 312 amendment on November 3, 1997 to defete the word

“said” after the word “when” in claim 27, line LL. See Ex. B, 183 Patent Pile History,

Amendment Under 37 CER. § 1.312, p. 1 CNov. 3, 1997). The issue fee was paid on Jannary

26, 1998, see Ex. B, -183 Patent File History, Issue Fee Transmittal, p. | Gan. 26, 1998), and the

“183 Patent subsequentlyissued on August 18, 1998,

The Applicant filed a certificate of correction on January 20, 1999, which was accepted

bythe patent office on May 11,1999. In claim 18, the word “path” was mserted after the word

“electrical” in column 27, line 44 of the “183 Patent, and the word “path” was deleted from

column 27, lme 45 of the “183 Patent. See Ex, B, 183 Patent Pile History, Cert. of Correction,

p. 3 (May 11, 1999). In claim 27, the word “said” was deleted after the word “when.” See id.

‘The Patent Owner subsequently made several attempts to correct the inventorship ofthe

patent, which resulted in the inventorship being changed to be Byron Hourmand, John M.

Washeleski and Stephen R. W. Cooper. See Ex, B, 183 Patent File History, Petition Decision

(Aug, 25, 2011); see also Corrected Filing Receipt, p. 1 (Aug. 25, 2011); Certificate of

Correction (Oct. 11, 2G11).
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ik. SUBSTANTIAL NEWOUESTION (“SNO") OF PATENTABILITY 

Section HLA belowprovides a list of the prior art reference relied upon in the present

request. Section 1L.B provides an overviewof the prior art reference. Section ULC provides a

statement regarding an SNOQ of patentability for claims 13 and 27 of the 183 Patent with respect

to the newreference.

A. Listing of Prior Art Patents and Publications

Reexamination of claims 18 and 27 of the “183 Patent is requested in view of the

following reference:

Exhibit C Boie et al., U.S. Patent No. 3,463,388, filed on January 29, 1993 and
issued on October 31, 1996 (Bote “388"), which qualifies as 35 U.S.C,
§ 102¢a}-type prior art.

B. Overviewof Prior Art Patents and Publications

As discussed in more detail belaw, Boie’388 presents new, non-cumulative technological

teachings not considered during the “183 Patent prosecution history.

i Boie “388

Boie “388 generally relates to sensors for capacitively sensing the position or movement

of an object, such as a finger, on a surface. See, e.g., Bote “388, col. 1:6-8. A computer input

device comprises a thin, insulating surface covering an array of electrodes arrangedin a grid

pattern and connected in columns and rows, See, e.g., id at Abstract. Each colurnn and rowis

connected to circuitry for measuring the capacitance seen by each column and row. See, e.g., id.

The position of an object with respect to the array is determined trom the centroid of such

capacitance values, which is calculated in a microcontroller, See, e.g., id. Figare 4, reprodaced

below, ilbustrates a block diagram of a two-dimensional capacitive position sensor,

Page 8 of 18
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Bach row and colunm of electrodes from array 100 is connected to an integrating

amplifier and bootstrap circuit 401, each of which can be selected by multiplexer 402 under

control of microcontroller 406, See, e.g., Bote “388, col. 3:56-61. Theselected output is

forwarded to summing circuit 403, the output of which is converted by synchronous detector and

filter 404 to a signal related to the capacitance of the row or colemnselected by multiplexer 402.

See, €.g., id at col 3:62-67. RPoscillator 408 provides an RP signal of, for example, 100

kilohertz, to circuits 401, synchronous detector and filter 404 via inverter 410, and guard plane

411, which is a substantially continuoes plane parallel to array 100 and associated connections,

and serves fo isolate array 100 from extraneous signals. See, e.g., id. at col. 3:67-col. 4:5.

To measure separate capacitance values for each electrode im array 100 instead ofthe

collective capacitances of subdivided electrode elements connected in rows and cohimms, a

circuit 401 is provided for each electrode in array 100 and multiplexer 402 is enlarged to

accommodate the outputs from all circaits 401. See, e.g., id. at col. 4:14-21. The output of

synchronous detector and filter 404 is convertedto digital form by analog-to-digital converter
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403 and forwarded to microcontroller 406 so that microcontroller 406 obtains a digital value

representing the capacitance seen by any row or cohumnofelectrode elements (or electrode if

measured separately) selected by multiplexer 402. See, ¢.¢., id. at col. 4:22-28.

Cc. Statement Pointing Out Each SNQ of Patentahility

Boie “388 was not cited during the original patent prosecation of the “183 Patent, and

presents new, non-curmmufative technological teachings with respect to “183 Patent claims 18 and

27.

L Claim 18

Daring the original prosecution, the Applicant amended independent claim18 to recite

“wherein said detector circuit compares the sensed body capacitance to ground proximate an

input touch terrninal to a threshold level to prevent inadvertent generation of the control output

signal,” and argued that the cried art did not teach or suggest these limitations. After the

Appheant made this amendment, the Examiner allowed claim 18,

Baie “388 discloses,

Referring to FIG. 6, microcomputer 406 reads the initial capacitance
values for ali the elements in array 100 and stores such values (step 601). Such
initial values should reflect the state of array 100 without a fingeror other object
being nearby, accordingly, it may be desirable to repeat step 601 a number of
times and then to select the minimumcapacitance valoes read as the initial values,
thereby compensating for the effect of any objects moving close to array 100
during the initialization step. After initialization, all capacitance values are
periodically read and the initial values subtractedio yield a remainder vahie for
each clement (step 602). If one or more of the remainders exceeds a preset
threshold (step 603), indicating that an object is close to or touching array 100,
then the x and y coordinates of the centroid of capacitance for such object can be
calculated frorn such remainders (step 604)... . To avoid spurious operation, it
may be desirable to require that two or more measurements exceed the preset
threshold. The threshold can be set to some percentage of the range of A/D
converter 405, for example 10-15% of such range.
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Boie “388, cal. 5:10-48: see afsa id. at Fig. 6. Boie 388 thus presents new, non-curnulative

technological teachings related to the elements of claim 18 added by amendment, and such

teachings were not considered in the cited art during the “183 Patent prosecution history. If the

original Examiner had known of Boie “388, the Examiner likely would have consideredit

relevant, and likely would have cited tt during the original prosecution. Bote “388 therefore

raises an SNQ ofpatentability with respect to independent claim 18.

2. Claim27

During the prosecution of the 183 Patent, the Applicant added independent claim 27, and

argued that the cited art did not teach or suggest a detector circuit that generates a control output

signal for actuation of the control device when an operator is proximal or touches the second

touch terminal after the operator is proximal or touches the first touch terminal. After the

Applicant added claim 27 and made this argument, the Examiner allowed claim 27.

Boie “388 discloses,

In using the position sensor of the invention as 4 computer mouse or
trackball to control a cursor, movement of the mouse or trackball is ernulated by
touching array 100 with finger 102, or some other object, and stroking finger 102
over array 10D to move the curser. Changes in position of the finger with respect
to array 100 are reflected in corresponding changes in position of the cursor.
Thus, for such an application, microcontroller 406 sends data over lead 420
relating to changes in position. FIG, 6 is a flow chart of the operation of
microcontroller 406 in such an application.

Boie “388, col. 4:67-col. 3:9: see alse id. at Fig. 6. Boie “388 thus presents new, non-curnulative

technological teachings related to the elements of claim 27 argued by the Applicant, and such

teachings were not considered in the cited art during the “183 Patent prosecution history. [fthe

original Examiner had known of Boie “388, the Examinerlikely would have considered it

relevant, and likely would have citedit during the original prosecution. Boie “388 therefore

raises an SNQ of patentability with respect to independent claim27.
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Hl. DETAILED EXPLANATION OF THE RELEVANCY AND MANNER OF

APPLYING THE PRIOR ART REFERENCES TO EVERY CLAIM FOR WHICH
 

A detailed explanation pointing out the relevance and application of the priorart

references to each of claims 18 and 27 is provided below. The charts belowindicate what the

Patent Owner believes are the portions of the cited art most relevant to the elements of the claims

for which reexamination is requested. The Patent Owner, however, reserves the right to take

positions asserting and submit arguments explaining why various claim elements are not

disclosed or suggested bythe cited art.

As Claim 18

 
  .& A capacitive responsive clectronic sor of the invention
switching circuit comprising: comprises a thin, insulating surface covering a

plurality of electrodes, The position of an object,
such as a finger or hand-held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measured at the electrodes.
... The x and y coordinates of the centroid are
calculated in a microcontroller tromthe

measured capacitances.” Boie “388, col. 1:61-
col, 2:5, Fig. 4.

an oscillator providing a periodic output “RE oscillator 408 provides an RF signal, for
signal having a predefined frequency; example, 100 kilohertz,to circuits 401,

synchronous detector and filter 404 via inverter
410, and guard plane 411." fd. at col. 3:67-col.
4:2, Fig. 4.
 

a plurality of input touch terminals “The operational principle of the capacitive
defining adjacent areas on a dielectric position sensor of the invention is shown in FIG,
substrate for an operator to provide inputs|1. Rlectrode array 100 is a square or rectangular
by proximity and touch: and array of electrodes LOL arranged in a grid pattern

of rows and columns, as in an array of tiles. ...
The electrodes are covered with a thin layer of
insulating material (not shown). ... Histogram
110 showsthe capacitances for electrodes 101 in
array 100 with respect to finger 102." Jd. at col,
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a detector circuit coupled to said oscillator
for receiving said periodic output signal
from said oscillator, and coupledto said
input touch terminals, said detector circuit
being responsive to signals frorm said
oscillator and the presence of an operator's
body capacitance to ground coupled said
touch terminals when proximal or touched
by an operator to provide a control output
signal,
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9-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from
FIG, 2, a horizontal clement 201 and a4 vertical
element 202 are situated at each intersection of any

row and cohumm.” df at col. 3:16-20, Pig, 2.

“As will be clear to those skilledin the art.

elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board
together with one set of interconnections, for
example, the horizontal rowconnections 203,
The vertical row connections 204 can then be

fabricated in another plane of the circuit board
with appropriate via connections between the
planes.” fd. at col. 3:30-36, Fig. 2.

“TElach row and columnof electrodes from

array [00 is connected to an integrating
amplifier and bootstrap circuit 401,.... Each of
the outputs from circuits 401 can be selected by
multiplexer 402 under control of microcontroller
406. The selected output is then forwardedto
summing circuit 403, where such output is
combined with a signal from trimmer resistor
499. Synchronous detector and filter 404
convert the output from summing curcuit 403 to a
signal related to the capacitance of the rowor
column selected by multiplexer 402. RE
oscillator 408 provides an RP signal, for
example, 100 kilohertz, to circuits 401,
syochronons detector and filter 404via inverter
410, and guard plane 411." Jd. at col. 3:53-col.
4:2, Pig. 4.

“The output of synchronous detector andfilter
404 is converted to digital form by analog-to-
digital converter 405 and forwarded to
microcontroller 406. Thus, microcontroller 406

can obtain a digital value representing the
capacitance seen by any rowor column of
electrode elements (or clectrode if measured 

Page 13 of 18

Page 459 of 1714



Page 460 of 1714

Request for Ev Parle Reexamination
ULS. Pateot No, 5,796, 183

separately) selected by multiplexer 402...
Microcontroller 406 sends data to utilizing
means, such as a personal computer (not shown}
over lead 420." Id. at col, 4:21-32, Pig. 4. 

wherein said predefined frequencyof said
oscillator is selected to decrease the

impedance of said dielectric substrate
relative to the impedance of any
contaminate that may create an electrical
path on said dielectric substrate between
said adjacent areas, and

wherein said detector circuit compares the
sensed body capacitance to ground
proximate an input touch terminal to a
threshold level to prevent inadvertent
generation of the control output signal.  

“RE oscillator 408 provides an RP signal, for
example, 100 kilohertz, to circuits 401,
synchronous detector and filter 404 via inverter
410, and guard plane 411." Jal at col. 3:67-col.
4:2, Fig. 4.

“The effects of electrode-to-electrode

capacitances, wiring capacitances and other
extraneous capacitances are minimized by
driving all electrodes and guard plane 411 in
urnson with the same KF signal from RF
oscillator 408." fd at col. 458-61.

“Referring to FRG. 6, microcornputer 4065 reads
the initial capacitance values for all the elements
in array 100 and stores such values (step 601).
Such initial values should reflect the state of

array 100 without a finger or other object being
nearby, accordingly, it ray be desirable to
repeat step 601 a number of times and thente
select the minimumcapacitance yahies read as
the initial values, thereby compensating for the
effect of any objects moving close to array 100
during the initialization step, After initialization,
all capacitance values are periodically read and
the initial values subtracted to yield a remainder
valine for each elernent (step 602). Hone or
more of the remainders exceeds a preset
threshold (step 603), indicating that an object is
ciose to or touching array 100, then the x and y
coordinates of the centroid of capacitance for
such object can be calculated from such
remainders (step 604).... To avoid spuricus
operation, it may be desirable to require that two
or more measurements exceed the preset
threshold. Phe threshold can be set to some

percentage of the range of A/D converter 405,
for example 10-15% of such range.” fd. at col,
5110-48, Fig. 6.
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27. A capacitive responsive electronic
swtiching circuit for a controlled device
comprising:

“The capacitive sensor of the invention
comprises a thin, insulating surface covermg a
plurality of electrodes. The position of an object,
such as a finger or hand-held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measured at the electrodes.
... the x and y coordinates of the centroid are
calculated in a microcontroller fromthe

measured capacitances.” Boie “388, col. 1:61-
col 2:5, Fig. 4.

“A computer input device for use as a computer
mouse or keyboard comprises a thin, insulating
surface covering an array of electrodes... . For
applications in whichthe input device is used as
a mouse, the microcontroller forwards position
change information to the computer. For
applications in which the input deviceis used as
2 keyboard, the microcomputeridentifies a key
fromthe position of the touching object and
forwards such keyidentity to the computer.” fd.
at Abstract.
 

an oscillator providing a periodic output
signal having a predefined frequency;

first and second touch terminais defining
areas for an operator to provide an input
by proximity and touch: and  “RE oscillator 408 provides an RF signal, for

example, 100 kilohertz, to circuits 401,
synchronous detector and filter 404 via inverter
410, and guard plane 441." fd. at col. 3:67-col.
4:2, Pig. 4.

“The operational principle of the capacitive
position sensor of the invention is shown in FIG.
i. Electrode array 100 is a square or rectangular
array of electrodes 101 arranged in a grid pattern
of rows and columns, as in an array of tiles. ..,
The electrodes are covered with a thin layer of
insulating material (not shown), ... Histogram
110 showsthe capacitances for electrodes 101 in
array 100 with respect to finger 102." Id. at col,
2:49-62, Fig. 1.

“PIG. 2 shaws four such subdivided electrodes
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two columns in array 100. As can be seen from
FIG, 2, a horizontal element 201 and a vertical
elernent 202 are situated at each intersection of a

row and coluran.” fd. at col. 3:16-20, Fig. 2,

“As will be clear to those skilled in the art,

elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circeit board
together with one set of interconnections, for
example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricatedin another plane of the circuit board
with appropriate via connections between the
planes.” Id. at col, 3:30-36, Fig, 2.

a detector circuit coupled to said oscillater|“[E]ach row and columm of electrodes from  

for receiving said periodic output signal array 100 is connected to an integrating
fromsaid oscillator, and coupled to said arnplifier and bootstrap cirenit 401, .... Each of
first and second touch terrninais, said. the outputs from circuits 401 can be selected by
detector circuit being responsive to signals|multiplexer 402 under control of microcontroller
from said oscillator and the presence of an|406. The selected output is then forwarded to
operator's body capacitance to ground summing circuit 403, where such output is
coupled to said first and second touch combined with a signal from trimmerresistor
terminals when proximal or touched by an|409, Synchronous detector and filter 404
operator to provide a control output signal|convert the output from summing circuit 403 to a
for actuation of the controlled device, signal related to the capacitance of the rowor

column selected by nmaltiplexer 402. RP
oscillator 408 provides an RFsignal, for
example, 100 kuohertz, to circuits 401,
synchronous detector and filter 404 via inverter
410, and guard plane 411." fd. at col. 3:53-col.
4:2, Pig, 4.

“The ontpat of synchronous detector and filter
404 is converted to digital form by analog-to-
digital converter 403 and forwarded to
microcontroller 406. Thus, microcontroller 406

can obtam a digital value representing the
capacitance seen by any rowor column of
electrode elements (or electrode if measured

separately) selected by multiplexer 402....
Microcontroller 406 sends data to utilizing
means, such as a personal computer (not shown)
over lead 420." fd. at col, 4:21-32, Fig, 4.
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“A computer input device for use as a computer
mouse or keyboard comprises a thin, insulating
surface covering an array of electrodes. ... For
applications in which the input device is used as
a mouse, the microcontroller forwards position
change information to the computer. For
applications in which the input device is used as
a keyboard, the microcomputer identifies a key
from the position of the touching object and
forwards such keyidentity to the computer.” fel.
at Abstract.

said detector cirenit being configured to “In using the position sensor of the inverition as
generate said control ontput signal when a computer mouse or trackball to control a
an operator is proximal or touches said cursor, movement of the mouse or trackball is
second touch terminal atter the operator is|emulated by touching array 100 with finger 102,
proximal or touches saidfirst touch or some other object, and stroking finger 102
terminal. over array 100 to move the cursor, Changes in

position of the finger with respect to array 100
are reflected in corresponding changes in
position of the carsor. Thus, for such an
application, microcontroller 406 sends data over
lead 420relating to changes in position. FIG. 6
is a flow chart of the operation of
microcontroller 406 in such an application.” fed,
atcol. 4:67-cal. 3:9, Fis. 6,
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iV. CONCLUSION

A substantial new question of patentability is raised based on the newlycited prior art,

and therefore a reexamination of claims 18 and 27 is warranted. Again, the Patent Owner

reserves the right to take positions asserting and submit arguments explaining whyvarious claim

elements are not disclosed or suggested by the cited art.

If the Office should have any questions, please contact the undersigned attorney. The

Commissioneris hereby authorized to charge any fees due in connection with this filing, or

credit any overpayment, to Deposit Account No. 50-1065,

Respectfully submitted,

August 17, 2012 ‘Brian A. Carlson/
Date Brian A. Carlson

Reg. No. 37,793

Slater & Matsil, L.L.P.
17950 Preston Ra.

Suite 1000

Dallas,TX 75252
972-732-1001

972-732-9218 (fax)
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CONFIRMATION NO. 4155

22045 REEXANMINATION REQUEST
BROOKS KUSHMANPC. NOTICE

1000 TOWN CENTER
TWENTY-SECOND FLOOR

SOQUTHFIELD, MI 48075
 

Date Mailed: 08/24/2012

NOTICE OF REEXAMINATION REQUEST FILING DATE

(Patent Owner Hequester)

Requester is hereby notified that the Ming date of the request for reexamination is Q8/1 7/2012, the date the
required fee of $2,520 was received. (Sse CFR 1.510(d)).

A decision on the request for reexamination will be mated within three months from thefiling date of the request
for reexamination. (See 37 CFR 1.515{ah\.

Pursuant to 37 CFR 1.33{c), future correspondence in this reexamination proceeding will be with thelatest
atiorney or agent of the record in the patent file.

The paragraphs checked below are part of this communication:

1. The party receiving the courtesy copyIs the latest attorney or agent of record in the patentfile.

2. The person named to receive the correspondence in this proceeding has not been made the latest
attorney or agent of record in the patent file because:

___ A. Requesier's claim of ownership of the patent is not verified by the record.

___ 3B. The request papers are not signed with a real or apparent binding signature.

GC. The mere naming of a correspondence acdressee does not result in that person being
appointed as the latest attorney or agent of record in the patent file.

3. Addressee is the latest allarney or agent of recard in ihe patent fie.
4. Other
 

fsdstcvenson/

Legal Instruments Examiner
Central Reexamination Unit 371-272-7705; PAX No. 571-273-9900

page Toft
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BROOKS KUSHMAN P.C.
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached commninication.

PTOL-SOA (Rev. 04/07}
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Patent Under SeemtonoooNo.ooo439 57987183
Examiner Art Unit —

LINH M. NGUYEN 3992

--The MAILING BATE of this communication appears 0on the caver sheet with the carrespondence address--

  
 

 
 
 

Order Granting / Denying Request For
Ex Parte Reexarnination

 

DanteetennRERRRRReSSe

 
The request for ex parte reexamination filed 17 August 2012 has been considered and a determination has
been made. An identification of the claims, the references relied upon, and the rallonale supporting the

i determination are attached.

Aitachments: aj} PTO-892, bx PTO/SB/08, cL} Other:

4.0 The request for ex parte reexamination is GRANTED.

RESPONSE TIMES ARE SET AS FOLLOWS:

For Patent Owner's Statement (Optional), TWO MONTHS from the mailing date of this communication
(37 CFR 1.530 (b}}. EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.850(c¢}.

For Requester’s Reply (optional): TWO MONTHSfrom the date of service of any timely fled
Patent Owner's Statement (37 CFR 1.835}. NO EXTENSION OF THIS TIME PERIOD iS PERMITTED.
if Patent Owner does not file a timely statement under 37 CFR 1.530(b), then no reply by requester
is permitted.

i

|

2.[.] The request for ex parfe reexamination is DENIED.

This decision is not appealable (45 U.S.C. 203(c)). Requester may seek review by petition to the
| Commissioner under 37 CFR 1.181 within ONE MONTH from the mailing date of this communication (37

CFR 1.515(c)). EXTENSION OF TIME TO FILE SUCH A PETITION UNDER 37 CFR 1.787 ARE ~
| AVAILABLE ONLY BY PETITION TO SUSPEND OR WAIVE THE REGULATIONS UNDER
| 37 GFR 1.183.|

in due course, a refund under 37 CFR 1.26 (c } will be made fo requester: (

| a) (_] by Treasury checkor, —
, oF

 | b) ["] by credit fo Deposit Account No.
c) (| by credit to a credit card account, unless otherwise notified (35 U.S.C. 303(c)).

 
coRequester (if third carly requester)U.S. Patent and Trademark Office

PTOL-471 (Rev, 08-08} Office Action in Ex Paris Reexamination . Part of Paper No, 20120974
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DECISION

A substantial new question (SNQ) ofpatentability affecting claims 18 and 27 of United

States Patent Number 5,796,183 (“the base patent” or “the 183° patent”) is raised by the request

for ex parte reexamination.

fuformation Disclosure Statement

The Information Disclosure Statement submission of August 17, 2012 has been
eonsidered. It is to be noted, however, thatwhere patents, publications, and other such items of

information are submitted by a patent owner in compliance with the requirements of the rules,

the requisite degree of consideration to be given te such information will be limited by the

degree to which the patent owner has explained the content and relevance of the

information. In instances where no explanation of citations (items of information) is required

and none is provided for an information citation, only a cursory review ofthat information is

required, The examiner need only perform a cursory evaluation of each unexplained item of

information, to the extent that he/she needs in order to determine whether he/she will evaluate

the item further. [f the cursory evaluation reveals the item not to be useful, the examiner may

simply stop looking at it. This review mayoften take the form of considering the documents in
the same manner as other documents.in Office search files are considered by the examiner while

conducting a search of the prior art in a proper field of search. The initials of the examiner, in

this proceeding, placed adjacent te the citations on the PTO-1449 or PTO/SBAIBAand 088

or its equivalent, without an indication in the record te the contrary in the record, do net
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signify that the information has been considered by the examiner any further than te the

extent noted above. See MPEP 609, seventh paragraph, Revision 5, Aug. 2006 [page 600-141].

References

Boie et al., U.S. Patent No. 5,463,388, fled on January 29, 1993 and issued on October

34, 1996 (Baie °388",

Prosecution History

The base patent stems from United States Patent Application No. 08/601,268 (hereinafter

“the base application’).

The examiner generally agrees with the description of the prosecution history found in |
the Request at pp. 5-7, and that discussion is incorporated by reference. The base application

was ultimately allowed without a statement of reasons for allowance. From the prosecution

history, it appears likely that claims 18 and 27 were allowed in the base application because of

the amendatory language in claim 18 and the new independent claim 27, as discussed at page 6-7

of the Request.
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Proposed Rejections

Claims 18 and 27 of the ‘183 patent are unpatentable under 35 U.S.C. § 102(a) as

being anticipated by Bote *388.

Analysis ofthe Prior Art Provided in the Request

33 CLEC. 102fa)

Hole ‘388:

it is agreed that Boic °388 raises SNQ for claims 18 and 27 of the °183 patent. Insofar as
the explanation at pages 8-12 of the Request and the item-matching at page 12-17 of Claim Chart

of the Requestat least facially suggest that Boie '388 teaches a substantial number of claimed

features. A reasonable examiner would consider that Boie ‘388 important in deciding whether or

not claims 18 and 27 ofthe ‘183 patent are patentable. Accordingly, Bole ‘388 raises a

substantial new question of patentability as to claims 18 and 27, which question has not been

decided in a previous examination ofthe ‘306 patent.

Such teachings are not cumulative to any written discussion on the record of the

teachings of the prior art, were not previously considered nor addressed during a prior

examination and the same question of patentability was not the subject of a final holding of

invalidity by Federal Courts.
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Carrespondence

All correspondence relating to this ex parfe reexamination proceeding should be directed:
By Mailto: Mail Step Ex Parte Reexam

Central Reexamination Unit
Cammissioner for Patents

United States Patent & Trademark Office
P.. Box £450

Alexandria, VA 22313-1450

By FAX to: (971) 273-9900
Central Reexamination Unit

By hand: Customer Service Window
Randolph Building
401 Dulany Street
Alexandria, VA 22314

Registered users of EFS-Web may alternatively submit such correspondence vis the electronic filing system
EFS-Web, at httns://efs. uspto.gov/efileAnyporial/efs-regisiered, EFS-Web offers the benefit of quick
submission to the particular area ofthe Office that needs to act on the correspondence. Also, EFS-Web
submissions are “soft scanned”fi.c., electronically uploaded) directly into the official file for the

reexamination proceeding, which offers parties the opportunity to review ihe contentof their submissionsafter
the “soft scanning” process is complete.

 

Any inquiry concerning this communication should be directed to Linh M. Nguyen at telephone number
871-272-1749,

Signed:

fLinh M. Neuyer/
Primary Examiner
Central Reexamination Unit 3992

Conferecs:

{Margaret Rubin/

Primary Examiner CRU 3992

Mb
MARK J. REINHART

Supervisory Patent Reexamination Specialist
, CRU - Art Unit 3982

Page 471 of 1714



Page 472 of 1714

 

 
 

 

Electronic Acknowledgement Receipt  
EFS ID: 14267867

Application Number: 90012439

Title of Invention: i Capacitive Responsive Electronic Switching Circult

 

 

t

Filer Authorized By: Brian A, Carlson

:
i Attorney Docket Number: NAR-5796183RX
i i

Receipt Date: 19-NOV-2012

Filing Date: i 17-AUG-2012
i i

.
i Time Stamps: 1 17:13:34
F :

Application Type: | Reexam (Patent Owners}
i i

[ Submitted with Payment | yes
Payment Type | Depesit Account

Payment was successfully received in RAM § 436

RAMconfirmation Number 5429

iDepositAccount.=SSSVsoesSSC*~<CS~=“‘“s=~“<;72773OSRT
Authorized User i

| The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees}

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees}

Page 472 of 1714



Page 473 of 1714

! File Listing:
| Document 5 gs : File Size(Bytes}/ Multi Pages
| Number Document Description Message Digest|Part/zip) (fappl.)}iL

162005
Reexam Timely Patent Owner's Stmintin{ NAR_5796183RX_PatentOwner “1 : 37

i Resp to Order Statement.pdf

| Warnings:

information:
poyPorroEEEEEEEESEEEE

2 Fee Worksheet (SBO4) fee-info.pdf 2
  

| Warnings:

information:

| This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
| characterized by the applicant, and including page counts, where applicable. it serves ac evidence of receipt similar to a

Post Card, as described in MPEP S63.

NewApplicationsUnder35U5...714
i anew application is being filed and the application includes the necessary components for a fling date (see 37 CFR
i 1.83tb}-(d) and MPEP 506), a Filling Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage ef an international Application under 35 U.S.C. 371
ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/963 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course,

i ifa new international application is being fled and the international application includes the necessary componants for
an international filing date (see PCT Article 11 and MPEP 1816), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)} will be issued in due course, subject fe prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Page 473 of 1714



Page 474 of 1714

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

US. Patent No. 5,796,183 BL § Docket No.: NAR-5796183RX

issued: August 18, 1998 § Inventors: Hourmandet al.

Filed: Fanuary 31, 1996 $ Patent Owner: UUST, LLC

Control No. TBD 3 Examiner: Neuyen, Linh M.

For: Capacitive Responsive Electronic Switching Circuit

Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

PATENT OWRER STATEMENT

Dear Sir:

Patent Qwnerrespectfully submits this Patent Owner Statement in response to the

September 20, 2012 Order Granting Request for fix Parte Reexamination of U.S. Patent Number

5,796,183 BH (the “183 Patent’). Patent Owner respectfully requests that the following

amendments and rernarks be entered, and respectfully requests consideration of amended claims

18, 27, 28 and 32, and newly-added claims 33-39.

NAR-5796183RX Pase 1 of 37

Page 474 of 1714



Page 475 of 1714

cine OFF Fhe I83Puteut €faues Cider RPCCUGIHHPULIGH 

A listing of each claim under reexamination is provided below. Reexamination of clairns

18 and 27 was granted in the Order dated Septernber 20, 2012. Accordingly, please amend

claims 18 and 27, as well claims 26 and 32, which depend fromclaim 27, as provided below. In

addition, please add newclaims 33-39 as follows.

18. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined frecnency;

a microcontroller using the periodic output signal from the oscillator, the microcontraller
 

selectivelyproviding signal output frequencies to a plurality of small sizedinput touch terminals
 

 ypad:

[a] the plurality of small sized input touch terminals defining adjacent areas on a

diclectric substrate for an operator to provide inputs by proximity and touch; and

a detector circnit coupled to said oscillator for receiving said periodic output signal from

said oscillator, and coupled to said input touch terminals, said detector circuit being responsive to

signals from said oscillator via said microcontroller and [the] a presence of an operator's body

capacitance to ground coupled to said touch terminals when proximal or touched by[an] the

operator to provide a control output signal,

wherein said predefined frequencyof said oscillator fis] andsaidsignaloutpat

 mercies are selected to decrease [the] a first impedance ofsaid dielectric substrate relative to

[the] a second impedance of any contaminate that may create an electrical path on said dielectric

substrate between said adjacent areas defined by the plurality of small sized mput touch
 

terminals, and wherein said detector circuit compares [the] a sensed body capacitance changeto

NAR-5796183RX Page 20 tery ao ~]waa
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ground proximate an input touch terrninal to a threshold level to prevent inadvertent generation

ofthe control output signal,

27. (Amended) A capacitive responsive electronic switchingcircuit for a controlled keypad

device comprising:

an oscillator providing a periodic oatpat signal having a predefined frequency;

a microcontroller usingthe periodic output signal fromthe oscillator, the microcontroller  

selectively providing sional output frequencies to a close] aced array of input touch terminals
 

of a keypad, the input touch terminals comprising tirst and second input touch terminals:
 

the first and second input touch terminals defining areas for an operator to provide an

input by proximity and touch; and

a detector circuit coupled to said oscillator for receiving said periodic output signal frorm

said oscillator, and coupled to said first and second touch terminals, said detector circuit being

responsive to signals from said oscillator viasaidmicrocontroller and [the] a presence of an

operator's body capacitance to sround coupled to said first and second touch terminals when

proximal or touched by [an] the operator to provide a control output signal for actuation ofthe

controlled keypad device, said detector circuit being configured to generate said control output

signal when fan} the operator is proximal or touches said second touch terminal after the operator

is proximal or touches said first touch terminal.

28, (Amended) The capacitive responsive electronic switching circuit as defined in claim 27,

wherein said detector circuit generates said control signal only when [an] the

proximal or touches said second touch terminal within a predetermined time period after the

operator is proximal or touches said first touch terminal,

NAR-5796183RX Pase 3 of 37
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32, (Amended) The capacitive responsive electronic switching circuit as defined in claira 27

and further inchiding an indicatorfor indicating when said detector circuit determines that [an]

the operator is proximal or touches said first touch terminal.

33. (New) The capacitive responsive electronic switching circuit as defined in claim 1& 

furthercomprisingwhereinsaiddetectorcircuitcomparesthesensedbodycapacitancechange

caused by the body capacitance decreasing an input touch ternunal signal on the detectorta  

ground when proximate to the input touch terminal to a second threshold level to generate the
 

control onlonl signal,
 

 
caused bythe body capacitance decreasing an input touch terminal sional amophtede on the 

detectortogroundwhenproximatetotheinputtouchterminaltoasecondthresholdlevel to

renerate the control output signal,  

35. (New) The capacitive responsive electronic switching circuit as defined in claim 2
 

 wherein when the second touck nalisnottouchedonitsdefiningareabytheoperatorto

rovide input, the control output signal is prevented.  

36, (New) The capacitive responsive electronic switching circuit as definedin claim 27 and
 

 
operator is proximal or touches said second touch terminal.

NAR-5796183RX Pase 4 of 37

Page 477 of 1714



Page 478 of 1714

37. (New) A capacitive responsive electronic switching circuit for a controlled device
 

 

an oscillator providing a periodic output sisnal having a predefined frequency, wherein    

an oscillator voltage is ereater than a supply voltage:
 

a pucrocontroller using the periodic ontpat signal from the oscillator, the microcontroller
 

of akeynad, the input touch terminals comprising first and second input touch terminals:   

the first and secondteuch terminals detining areas for an operator to provide an input by
 

roximity and touch: and
 

 upk . ay og Lo . iodic output

 
said oscillator, and coupled to said first and second touch terminals, said detector circuit being

responsive to sionals from said oscillator via said microcontroller and a presence of an operator's
 

bodycapacitancetogroundcoupledto: idfirstandsecondtouchterminalswhenproximalor

touchedbytheoperatortoprovideacontroloutputsignalforactuationofthecontrolleddevice,
 

said detector circuit being canfieured to generate said control output sional when the operatoris   

roximal or touches said second touch terminal after the operator is proximal or touches saidfirst
 

touch terminal.

38. (New) Phe capacitive responsive electronic switching circuit as defined in claim 37,
 

wherein feedback to the operator is provided by an indicator activated by the microcontroller
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body capacitance decreasing a second touch terminal signal on the detector to eround when  

and

wherein feedhack to the operator is provided by an indicator activated by the 

nlicrocontroller after the operator touches the second touch terminal, 

e
i
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Claims 1-39 are pending in the present reexamination proceeding, of which claims 1§,

27, 28 and 32 are armended herein and 33-39 are added herein.

fH, Discussion of Claims and Prior Art Reference 

Patent Owner filed a Request for fx Parte Reexamination on August 17, 2012,

submitting that a substantial new question of patentability of claims 18 and 27 is raised by Boie

et al., U.S. Patent No. 3,463,383 (‘Boie”). Reexamination of these claims was granted in the

Order dated September 20, 2012.

Patent Qwneris amending claims 18 and 27 in this Patent Owner Statement. Because

some of these amendments were made to provide better antecedent basis for some claimterms,

Patent Owneris amending dependent claims 28 and 32 for the same reason. Patent Owneralso

is adding new claims 33-39. Accordingly, Patent Owner respecttully requests consideration of

amended clanms (8, 27, 28 and 32, and newclanms 33-39. No new matter has been added.

A. Independent Claim 18

Independent claim 1% recites “a microcontroller using the periodic output signal from the

oscillator, the microcontroller selectively providing signal output frequencies to a plurality of

small sized input touch terminals of a keypad.” Boje does not teach or suggest these clarm

elements.

Rather, Boie discloses that “RFoscillator 408 provides an RFsignal, for example, 109

kilohertz, to circuits 401, synchronous detector and filter 404 via inverter 410, and guard plane

441.” Bote, col. 3:67-col. 4:2. Bote further discloses that “[the effects of electrode-to-electrode

e
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capacitances, wiring Capacilances and other extrancous capacitances are minimized by driving all

col. 4:58-6) (emphasis added); see id. at Fig. 4. Thus Boie discloses driving the electrodes of

electrode array 100 and guard plane 411 with a single RFsignal. Bote does not teach or suggest

providing signal output frequencies to these components. Accordingly, Boie does not disclose

all of the elements of claim 18, and therefore claim 18 is patentable over Bote.

New claims 33 and 34 depend from claim 18 and add further limitations. Patent Owner

respectfully submits that these dependent claims are allowable by reason of depending from an

allowable claim as well as for adding newlimitations.

B. Independent Claim 27

Independent claim 27 recites “a microcontroller using the periodic output signal from the

oscillator, the microcontroller selectively providing signal output frequencies to a closely spaced

array of input toach terminals of a keypad, the input touch terminals comprising first and second

input touch terminals.” Bote does not teach or suggest these claim elements.

Rather, Boic discloses that “RF oscillator 408 provides an RPsignal, for example, 100

kilohertz, to circuits 401, synchronous detector and filter 404 via inverter 410, and guard plane

441.” Bote, col. 3:67-col. 4:2. Bote further discloses that “[tlhe effects of electrode-to-electrode

capacitances, wiring capacitances and other extraneous capacitances arc minimized by driving all

electrodes and guard plane 411 in unison with the same RP signal from RP oscillator 408." fd. at

col 4:53-60 (emphasis added); see id. at Fig. 4. Thus Boie discloses driving the electrodes of

electrode array 100 and guard plane 411 with a single RF signal, Boie does not teach or suggest

e

NAR-5796183RX Pase § 0 tery oe
~]i

Page 481 of 1714



Page 482 of 1714

providing signal ontoput frequencies to these components. Accordingly, Boie does not disclose

all of the elements of claim 27, and therefore claim 27 is patentable over Boic.

Amended claims 28 and 32, and newclaims 35-36, depend from claim 27 and add further

limitations. Patent Owner respectfully submits that these dependent clairns are allowable by

reason of depending frorn an allowable claim as well as for adding newlimitations.

C. Independent Claim 37

Independent claim 37 recites “a microcontroller using the periodic output signal from the

oscillator, the microcontroller selectively providing signal output frequencies to a closely spaced

array of input touch terrninals of a keypad, the input touch termnnals comprising first and second

input touch terminals.” Bote does not teach or suggest these claim elements.

Rather, Bole discloses that “RFoscillator 408 provides an RF signal, for example, 160

kilohertz, to circuits 401, synchronous detector and filter 404 via inverter 410, and guard plane

4t1.? Boie, col, 3:67-col, 4:2. Bote further discloses that “[t]he effects of electrode-ico-electrode

capacitances, wiring capacitances and other extraneous capacitances arc minimized bydriving all

electrodes and guard plane 411 in unison with the same RF signal from RP oscillator 408." Ad. at
 

col. 4:38-60 (emphasis added); see id. at Fig. 4. Thue Boie discloses driving the electrodes of

electrode array 100 and guard plane 411 with a single RF signal. Bote does not teach or suggest

providing signal output frequencies to these components,

Independent claim 37 further recites “an oscillator providing a periodic output signal

having a predefined frequency, wherein an oscillator voltage is greater than a supply voltage.”

Bote is silent regarding an oscillator voltage being greater than a sapply voltage.

tery
> ~]os

e
u i
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Par at least the above reasons, Boie does not disclose all of the elements of claim37, and

therefore claim 37 is patentable over Boie.

Newclaims 38-39 depend from claim 37 and add further limitations. Patent Owner

respectfully submits that these dependent claims are allowable by reason of depending frorn an

allowable claum as well as for adding newlimitations,

NAR-5796183RX Page 10 of 37
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port for Claim Amendments and New Claims 

Support for cach of the amendments to claims 18, 27, 28 and 32, and for new claims 33-

39, may be found throughout the “183 Patent, and particular support may be found, for example,

as set forth in the charts below.

A. Amended Claim 18

 

  
18. A capacitive responsive electronic
switching circuit comprising:

an oscillator providing a periodic
output signal having a predefined
frequency; 

amicrocontrollerusingthe See Figures 4, 11; and Claims 8, 12, 16,
eriodic output signal trom the oscillator,

the microcontroller selectively providing|The “183 Patent discloses “The touch detection
signaloutputfrequenciestoapluralityof|circuit of the present invention features operation
small sized input touch terminals of a at frequencies at or above S0kHzand preferably
keypad: at or above 800 kHz to minimize the effects of

surface contamination for materials such a skin

oils and water. [t also offers improvements in
detection sensitivity that allowclose control of
the degree of proximity Gideally very close
proximity) that is required for actuation and to
enable eraployrnent of a multiplicity of small
size touch terminals in a physical close array
such as a keyboard.” Col. 5:49-57,

 
 

 

The “183 Patent discloses “In a first preferred
erobodiment the circuit offers enhanced

detection sensitivityto allowreliable operation
with small (linger size) touch pads.” Col. 6:1-3,

The “183 Patent discloses “Although the
preferred frequencyis at or above 100 kHz, and
more preferably at or above 800 kHz, it is
conceivabie that frequencies as low as 50 kHz
could be used provided the frequencycreates 4
difference in the impedance paths of adjacent
pads that is sufficient enough to accurately
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 distinguish between an intended touch and the
touch of an adjacent pad. Us of frequencies as
low as 30 kHz mayalso be possible depending
upon the type of glass or covering or the
thickness thereof used for the touch pad.” Col.
11:19-27.

The “183 Patent discloses “Upon being powered
by vollage regulator 100, oscillator 200
generates a square wave with a frequency of 30
kHz, and preferably greater than 800 kHz, and
having an arnplitude of 26 V peak. The square
wave generated by oscillator 200 is supplied via
line 201 to a Floating common generator 300, a
touch pad shield plate 460, a touch circuit 400,
and a microcontroller 300. Oscilfator 200 is

described below with reference to FIG. 6,

Floating commion generator 300 receives the 26
V peak square wave fromoscillator 200 and
outputs a regulated floating common that is 5
volts below the square wave output from
oscillator 200 and has the same phase and
frequencyas the received square wave. This
floating common output is supplied to touch
circuit 400 and microcontroller 500 via line 301

such that the output square wave from oscillator
200 and floatmg common output trom floating
common generator 300 provide power to touch
circuit 400 and microcontroller 500. Details of

floating common generator 300 are discussed
belowwith reference to FIG. 7. Touch circuit

400 senses capacitance from a touch pad 450 via
line 451 and outputs a signal to microcontroller
S00 via line 40 lupon detecting a capacitance to
ground at touch pad 450 that exceeds a threshold
value. The details of touch circuit 400 are

described below with reference to FIG. 8.

Upon receiving an indication from touch circuit
400 that a sufficient capacitance to ground
(typically at least 20 pF) is present at touch pad
430, microcontroller 300 outputs a signal toa
load-controlling microcontroller 600 via line
S01, which is preferably a two way optical
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The “183 Patent discloses “As will be apparent
to those skilled in the art, the valaes of the

resistors and capacitors utilized in oscillator 200
may be varied from those disclosed above ta
provide for different oscillator output
frequencies.” Col. 14:22-25.

  
  
  
  

 

  
  
  
  

  
  

  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
 
  

The °183 Patent discloses “A mrultiple touch pad
circuit constructed in accordance with the

second embodimentis shown in FIG. il. In the

second embodiment of PIG. 11, components
similar to those in the first embodiment in PIG. 4

arc designated with the same references
numerals and will not be discussed in detail.

‘The multiple touch pad circuit is a variation of
the first embodiment in that it includes an array
of touch circuits designated as 900; through
900am, Which, as shown, inchude both the touch

circuit 400 shown in PIGS. 4 and 8 and the input
touch terminal pad 451 CEEG, 4).
Microcontroller 500 selects each row ofthe

touch circuits 900, through 900,,, by providing
the signal from oscillator 200 to selected rows of
touch circuits. In this manner, microcontroller

S00 can sequentially activate the touch cireuit
rows and associate the received inputs fromthe
columns of the array with the activated touch
circuit(s), To keep the path length 451 between
the touch pad 450and the base to the detection
transistor 410 to a minimum, the detection

circuits 900 are physically located directly
beneath the touch pads. To simplify assembly, a
flexible circuit board such as vended by
Sheldahl, Inc. or Circuit Etching Technics, Inc.
ean be used for this purpose. Ideally, the printed
circuit will be fixed directly against the surface
(typically glass) bearing the conductive touch
pads to climinate air gaps and the need for
conductive foam pads and spring contacts which
were used to fill air gaps.” Col, 18:34-59.

See Figure il.  

 
input touch terminals defining adjacent
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areas on a dielectric substrate for an

operator to provide inputs by proximity
and touch: and

a detector circuit coupled to said
oscillator for receiving said periodic
output signal from said oscillator, and
coupled to said input touch terminals, said
detector circuit being responsive to signals
fromsaid oscillator via said

microcontroller and [the] a presence of an
operator's body capacitance to ground
coupled to said touch terminals when
proximal or touched by [an] the operator
to provide a contro! output signal,

NAR-5796183RX
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The “£83 Patent discloses “Tt also offers

improvements in detection sensitivity that allow
close control of the degree of proximity Gdeally
very close proximity} that is required for
actuation and to enable employment ofa
multiplicity of small size touch terminals in a
physical close array such as a keyboard.” Col.

See Figures 4, 11: and Claima 8, 12, 1

The “E83 Patent discloses The ~183 Patent

discloses “Upon being powered by voltage
regulator 100, oscillator 200 generates a square
wave with a frequency of 50 kHz, and preferably
greater than $00 kHz, and having an ampHtude
of 26 V peak. The square wave generated by
oscifator 200 is supplied via hne 201 to a
floating common generator 300, a touch pad
shield plate 460, a touch circuit 400, and a
tucrocontroller 300. Oscillator 200 is described

below with reference to FIG. 6.

Floating common generator 300 receives the 26
¥Vpeak square wave trom oscillator 200 and
outputs a regulated floating commonthat is 5
voits below the square wave output from
oscillator 200 and has the same phase and
frequency as the received square wave. This
floating common output is supplied to touch
circuit 400 and microcontroller 500 via Hine 301

such that the output square wave from oscillator
200 and floating common output from floating
common generator 300 provide powerto touch
circuit 400 and microcontroller 500. Details of

floating common generator 300 are discussed
belowwith reference to FIG. 7. Touch circuit

400 senses capacitance from a touch pad 430via
line 451 and outputs a signal to microcontroller
500 via line 40 lupon detecting a capacitance to
ground at touch pad 450 that exceeds a threshold
value, The details of touch circuit 400 are

described below with reference to FIG.§.

Upon receiving an indication from touch circuit
400 that 2 sufficient capacitance to ground
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{typically at least 20 pF) is present st touch pad
450, microcontroller S00 cutputs a signal to a
foad-controlling microcontroller 600 via line
S01, which is preterably a two wayoptical
coupling bus.” Col. 12:6-33.

The “183 Patent discloses “A multiple touch pad
circuit constructed in accordance with the second

embodiment is shown in FIG, 11. In the second

embodiment of FIG. 11, components similarte
those in the first embodiment in FIG. 4 are

designated with the same references numerals
and will not be discussed in detail. The multiple
touch pad circuit is a variation of the first
embodiment in that it includes an array of touch
circuits designated as 9001 through 900nm,
which, as shown, include both the touch circuit

400 shown in FIGS. 4 and 8 and the input touch
terminal pad 451 (FIG. 4). Microcontroiler 500
selects each rowof the touch circuits 9001

through 900nm by providing the signal from
oscillator 200 to selected rows of touch circuits.

In this manner, microcontroller 500 can

sequentially activate the touch circuit rows and
associate the received inputs from the columns
of the array with the activated touch circuit(s).
To keep the path length 451 between the touch
pad 450 andthe base to the detection transistor
410 to a minimum, the detection circuits 900 are

physically located directly beneath the touch
pads. To simplify assembly, a flexible circuit
board such as vended by Sheldahl, Inc. or Crreunt
Etching Technics, Inc. can be used tor this
purpose. Ideally, the printed circuit will be fixed
chrectly against the surface (typically glass)
bearing the conductive touch pads to eliminate
air gaps andthe need for conductive foam pads
and spring contacts which were used to fil air
gaps.” Col. 18:34-59,
 

wherein said predefined frequency

output frequencies are selected to decrease
ithe] a first impedance of said dielectric
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See Figure 11; and Claims 12, 16.

The “183 Patent discloses “Another method for

implementing capacitive touch switches relies on
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substrate relative to [the] a second

impedance of any contaminate that may
create an electrical path on said dielectric
substrate between said adjacent areas
defined by the plurality of small sized

inputtouchterminals, and wherein said
detector circuit compares [the] a sensed
body capacitance change to ground
proximate an input touch terminal to a
threshold level to prevent inadvertent
generation of the control output signal.

NAR-5796183RX
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the change in capacitive coupling between a
touch terminal and sround. Systems utilizing
such a methodare described in U.S. Pat. No.

4.758.735 and U.S. Pat. No. 5,087,825. With

this methodology the detection circeit consists of
an oscillator (or ACline voltage derivative)
providing a signal to a touch terminal whose
voltage is then monitored by a detector, The
touch terminal is driven in electrical series with

other components that function in part as a
charge pamp. The touch of an operator then
provides a capacitive short to groundvia the
operator's own body capacitance that lowers the
amplitude of oscillator voltage seen at the touch
terminal.” Col. 3:44-56.

The “183 Patent discloses “The touch detection

circuit of the present invention features operation
at frequencies at or above 40kHz and preferably
at or above 800 kHz to minimize the effects of

surface contamination for materials such a skin

oils and water. It also offers improvements in
detection sensitivity that allow close control of
the degree of proximity Gdeally very close
proximity) that is required for actuation andto
enable employment of a omltipiicity of smail
size touch terminals in a physical close array
such as a keyboard.” Col. 3:49-37.

The “183 Patent discloses “Although the
preferred frequencyis at or above 100 kHz, and
more preferablyat or above £00 kHz,it ts
conceivable that frequencies as low as 50 KHz
could be used providedthe frequencycreates a
difference in the impedance paths of adjacent
pads that is sufficient enough to accurately
distinguish between an intended touch and the
touch of an adjacent pad. Us offrequencies as
low as 50 KHz mayalso be possible depending
upon the type of glass or covering or the
thickness thereof used for the touch pad.” Col.
i1:19-27,

 
83
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to those skilled in the art, the values of the

resistors and capacitors utilized in oscillator 200
may be varied fromthose disclosed above to
provide for different oscillator output
frequencies.” Col, 14:22-25,
 

B. Amended Claim27
 

27. A capacitive responsive electronic
switching circuit for a controlled keypa
device comprising:

an oscillator providing a periodic
output signal having a predefined
frequency;

The “183 Patent discloses “It also offers

improvements in detection sensitivity that allow
close control of the degree of proximity Gdeally
very close proximity) that is required for
actuation and to enable employmentof a
multiplicity of small size touch terminals in a
physical close array such as a keyboard,” Col.
5:53-37,

The “183 Patent discloses “In a first preferred
embodiment the circuit offers enhanced

detection sensitivity to allow rehable operation
with small (finger size} touch pads.” Col. 6:1-3.

 
 

a microcontroller using the
periodic outpat sional from the oscillator,
 
 requenciestoaclosely
spaced array of input touch terminals of a

 

 
comprisingfirstandsecondinputtouch
terminals:

 See Figures 4, 11; and Claims &, 12, 16.

The “183 Patent discloses “The touch detection

circuit of the present invention features operation
at Frequencies at or above SO0KHz and preferably
at or above 800 kHz to minimize the effects of

surface contamination for materials seach askin

oils and water. ft also offers improvements in
detection sensitivity that allow close control of
the degree of proximity (ideally very close
proximity) that is required for actuation and to
enable employment of a multiplicity of small
size touch terminals in a physical close array
such as a keyboard.” Col. 3:49-57. 
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The “183 Patent discloses “In a first preferred
embodiment the circuit offers enhanced

detection sensitivity to allowreliable operation
with small (meer size) touch pads.” Col. 6:1-3.

 

The “183 Patent discloses “Although the
preferred frequency is at or above 100 kHz, and
more preferably at or above S00 kHz, it is
conceivable that frequencies as low as 530 kHz
could be used provided the frequencycreates a
difference in the impedance paths of adjacent
pads that is sufficient enough to accurately
distinguish between an intended touch and the
touch of an adjacent pad. Us of frequencies as
lowas 50 kHz mayalso be possible depending
upon the type of glass or covering or the
thickness thereof used for the touch pad.” Col.
L1:49-27,

The “183 Patent discloses “Upon being powered
by voltage regulator 100, oscillator 200
generates a square wave with a frequency of 30
kHz, and preferably greater than 800 kHz, and
having an amplitude of 26 V peak, The square
wave generated by oscillator 200 is supplied via
line 201 to a floating common generator 300, a
touch padshield plate 460, a touch circuit 400,
and a microcontrolier 500. Oscillator 200 is

described below with reference to FIC. 6.

Floating common generator 300 receives the 26
Y peak square wave from osctlfator 200 and
outputs a regnlated floating common thatis 5
volts belowthe square wave output from
oscillator 200 and has the same phase and
frequency as the received square wave. This
floating common outgut is supplied te touch
circuit 400 and microcontroller 500 via fine 301

such that the output square wave from oscillator
200 and floating common output from floating
common generator 300 provide power to touch
circuit 400 and microcontroller 500. Details of

floating common generator 300 are discussed
below with reference to FIG. 7. Touch circuit
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   400 se capacitance from a touch pad 450 via

line 451 and outputs a signal te microcontroller
$00 via line 40 Lapon detecting a capacitance to
ground at touch pad 450 that exceeds a threshold
value. The details of touch circuit 400 are

described below with reference to FEC. 8.

Upon receiving an indication from touch circuit
400 that a sufficient capacitance to ground
(typicallyat least 20 pF) is present at touch pad
450, microcontroler 500 outputs a signal ta a
load-controlling microcontroller 600 via line
S501, which is preferably a two wayoptical
coupling bas.” Col, 1226-33.

  

   
  
  
  
  
  
  
  
  
 
  
 

The “183 Patent discloses “As will be apparent
to those skilled in the art, the values of the

resistors and capacitors utilized in oscillator 200
may be varied from those disclosed above to
provide for different oscillator output
frequencies.” Col, 14:22-25,

   
  
   
 

The “183 Patent discloses “A multiple touch pad
circutt constructed in accordance with the second

embodiment is shown in PEG. 11. fn the second

embodiment of FIG. 11, components similarto
those in the first embodiment in FIG. 4 are

designated with the same references numerals
and will not be discussed in detail. The multiple
touch pad circuit is a variation of the first
embodiment in that it includes an array of touch
circuits designated as 9001 through 9G0nm,
which, as shown, inchade both the touch circuit

400 shown in FEGS. 4 and § and the input touch
terminal pad 451 (PIG. 4). Microcontroller 500
selects each rowof the touch circuits 9001

through “00nm by providing the signal from
oscillator 200 ta selected rows of touch circuits.

In this manner, microcontroller 500 can

sequentially activate the touch circuit rows and
associate the received inputs from the columns
of the array with the activated touch circuit(s).
To keep the path length 4351 between the touch
pad 450 and the base to the detection transistor
410 to a miminium, the detection circuits 900 are
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  physically located directly beneath the touch
pads. To simplify assembly, a flexible circnit
board such as vended by Sheldahl, Inc. or Circuit
Etching Technics, Inc. can be usedfor this
purpose. Ideally, the printed circuit will be fixed
directly against the surface (typically glass}
bearing the conductive touch pads to eliminate
air gaps and the need for conductive foam pads
and spring contacts which were used to Ful air
gaps.” Cal. 18:34-59,
 

the first and second inpet touch
terminals defining areas for an operatorto
provide an input by proximity andtouch;
and

  
  
  
  
  
  
  
  
  
  
 
  
  

  
  

  
  
  
  
  
  
  

  

a detector circnit coupled to said
oscillator for receiving said periodic
output signal fromsaid oscillator, and
coupled to said first and second touch
terminals, said detector circuit being
responsive to signals from said oscillator
via said microcontroller and [the] a

preserice of an operator's hody capacitance
to ground coupled to said first and second
touch terminals when proximal or touched
by Lan] the operator to provide a control
ouiput signal for actuation ofthe
controlled keypad device, said detector
circuit being configured to generate said
control output signal when [an] the
operator is proximalor touches said
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second touch terminal after the operator is|The 183 Patent discloses “Upon being powered

See Figure ii.

The “183 Patent discloses “A multiple touch ped
circuit constructed in accordance with the second

erabodiment is shown in PIG. 11. In the second

embodiment of FIG. LL, components similar to
those in the first embodiment in FIG. 4 are

designated with the same references numerals
and will not be discussed in detail, The multiple
touch padcircuit is a variation of the first
ernbodiment in that it includes an array of touch
circuits designated as 9001 through 900nm,
which, as shown, include both the touch circuit

400 shown in FIGS. 4 and 8 and the input touch
terminal pad 431) GIG, 4).” Col, 18:34-43.

The “183 Patent discloses “H also otters

improvements in detection sensitivity that allow
close control of the degree of proximity (ideally
very close proximity} that is required for
actuation and to enable ermployment of a
multiplicity of small size touch terminals in a
physical close array such as a keyboard.” Col.
5:33-57,

The “183 Patent discloses “In a first preferred
embodiment the circuit offers enhanced

detection sensitivity to allowreliable operation
with small (finger size} touch pads.” Col. 6:1-3.
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 proximal or touches said first touch
terminal,
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by voltage regulator 100, oscillator 200
generates a square wave with a frequency of 30
kHz, and preferably greater than 800 kHz, and
having an amplitude of 26 V peak. The square
wave generated by oscillator Z00 is supplied via
line 201to a floating common generator 300, a
touch pad shield plate 460, a touch circuit 400,
and a microcontroller 500. Oscillator 200 is

described below with reference to FIG. 6.

Floating coramon generator 300 receives the 26
VYpeak square wave from oscillator 200 and
outputs a resnlated floating common thatis 5
volts belowthe square wave output from
oscillator 200 and has the same phase and
frequency as the received square wave. This
floating common output is supplied to touch
circurt 400 and microcontrotler 500 via line 301

such that the output square wave from oscillator
200 and floating common output from floating
common generator 300 provide power to touch
circuit 400 and microcontroller 500. Details of

floating common generator 300 are discussed
below with reference to PEG. 7. Touch circuit

400 senses capacitance from a touch pad 450 via
line 451 and outputs a signal to microcontroller
500 via line 40 lupon detecting a capacitance to
ground at touch pad 450 that exceeds a threshold
value, The details of touch circait 400 are

described below with reference to FIG.8.

Upon receiving an indication from touch circuit
400 that a sufficient capacitance to ground
(typically at feast 20 pF} is present at touch pad
450, microcontroller S00 outputs a signal to 4
load-conirolling microcontroller G00 via line
501, which is preferably a two way optical
coupling bus.” Col, 12:6-33.

The “183 Patent discloses “A multiple touch pad
circuit constructed in accordance with the second

embodiment is shown in FEG. 11. In the second

embodiment of FIG. 11, components similar to
those in the first embodiment in FIG. 4 are

designated with the same references numerals
and will not be discussed in detail, The multiple
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  touch padcircuit is a variation of the first

embodiment in that it includes an array of touch
circuits designated as 9001 through 900nm,
which, as shown, include both the touch circuit

400 shown in FIGS. 4 and 8 and the isput touch
terminal pad 451 (PRG. 4). Microcontroller 500
selects each rowof the touch circuits 9001

through 900nm by providing the signal from
oscillator 200 to selected rows of touch circuits.

In this manner, rnicrocontroller 500 can

sequentially activate the touch circuit rows and
associate the received inputs from the colurmns
of the array with the activated touch circuit(s).
To keep the path length 451 between the touch
pad 430 and the base to the detection transistor
410 to a minimum, the detection circuits 900 are

physically located directly beneath the touch
pads. To simplify assembly, a flexible circuit
board such as vended by Sheldahl, Inc. or Circuit
Etching Technics, Inc. can be used for this
purpose. Ideally, the printed circuit will be fixed
directly against the surface (typically glass)
bearing the conductive touch pads to eliminate
air gaps and the need for conductive foam pads
and spring contacts which were used to fill air
gaps.” Cal. 18:34-59,
 

C, Amended Claim 28

 
 

28. The capacitive responsive clectronic
switching circuit as defined in clarm 27,
wherein said detector circuit generates
said control signal only when [an] the
operator is proximal or touches said
second touch terminal within a

predeterminedtime period afterthe
operator is proxumal or touches said first
touch terminal.
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The amendment does not substantively change
original claim28. 
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D. Amended Claim 32
 

32. The capacitive responsive electronic
switching circuit as defined in claim 27
and further including an indicator for
indicating when said detector circuit
determines that [an] the operatoris
proximal or touches said first touch
terminal,

 The amendment does not substantively change
original claim 32. 
 

E. New Claim 33
 

 
33. The capacitive responsive electronic
switching circuit as defined in claim 18,
further comprising wherein said detector
circuit compares the sensed body
capacitance change caused by the body
capacitance decreasing an input tonch
terminal signal on the detector to ground
when proximate to the input touch
terminal te a secondthresholdlevel to

generate the control output signal.  
See Claims 1, 18, 28.

The “$83 Patent discloses “The touch detection

circuit of the present invention features operation
at frequencies at or above SOkKHz and preferably
at or above 800 kHz to minimize the effects of

surface contamination for materials such a skin

ous and water, It also offers unprovements in
detection sensitivity that allow close control of
the degree of proximity (ideally very close
proximity) that is required for actuation andto
enabie employment of a multiplicity of small
size touch terminals in a physical close array
such as a keyboard.” Col. 5:49-87,

The “183 Patent discloses “Touch circuit 400

senses capacitance from a tonch pad 450via line
451 and outputs a signal to microcontroller S00
via line 4D) lopon detecting a capacitance to
ground at touch pad 450 that exceeds a threshold
value. The details of touch circuit 400 are

described below with reference to FIG. $.” Col,

12:24-28.
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F. New Chaim 34
 

 
34. The capacitive responsive electronic|See Claims 1, 18, 28.
switching circuit as defined in claim 1S,
further comprising wherem said detector|The “183 Patent discloses “Another method for
circuit compares the sensed hody implementing capacitive touch switches relies on
capacitance change caused bythe body the change in capacitive coupling between a
capacitance decreasing an input touch touch terminal and ground. Systemsutilizing
terminal signal amplitude on the detector|such a method are described in U.S. Pat. No.
to ground when proximate to the input 4,758,735 and U.S. Pat. No. 3,087,825. With
touch terminal to a second threshold level|this methodology the detection circuit consists of
to generate the control output signal, an oscillator Cor AC line voltage derivative}

providing a signal to a touch terminal whose
voltage is then monitored by a detector. The
touch terminal is driven in electrical series with

other components that function in part as a
charge pump. The touch of an operator then
provides a capacitive shart to ground via the
operator's own body capacitance that lowers the
amplitude of oscillator voltage seen at the touch
terminal.” Col. 3:44-56.

The “183 Patent discloses “The touch detection

circuit of the present invention featares operation
at frequencies at or above 30kHz and preferably
at or above 800 kHz to minirnize the effects of

surface contamination for materials such a skin

oils and water. [ft also offers improvernents in
detection sensitivity that allow close control of
the degree of proximity Gdeally very close
proximity} that is required for actuation andto
enable employment of a multiplicity of small
size touch terminals in a physical close array
such as a keyboard.” Col. 3:49-57,.

The °183 Patent discloses “Touch circuit 400

senses capacitance from a touch pad 450 via line
451 and outputs a signal to microcontroller 500
via line 40 lupon detecting a capacitance to
ground at touch pad 450that exceeds a threshold
valne. The details of touch circuit 400 are

described below with reference to FIG. 8." Col.

12:24-28,
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G. New Claim 35
 

35. The capacitive responsive electronic
switching circuit as defined in claim 27,
wherein when the second touch terminal

is not touched on its defining area bythe
operator to provide input, the control
output signal! is prevented.

 
See Figures 19, 20A4-C; and Claim28.a

The “183 Patent discloses “hn another

ernbodiment a method to prevent inadvertent so
actuations is to require a multi-step process.
Referring to PIG. 19, a device is shown having a
first palma butien 2201, a second palmbutton
2202, and an indicator light 2205, Palm button
2201 has to be activated first and then button

2202 has to be activated within a 2 second time

window before a desired actuation can occur.”

Col. 22:49-55,

The “183 Patent discloses “In a variation of the

multi-step process, two touch plates within a
housing (one vertical and one horizontal) are
used to provide a two-step turn-on. Referring to
FIGS. 20A4-C, the first step to actuate the output
relay 2310, is initiated when the operator inserts
his hands and touches the vertical touch sensor

2301 with the dorsal side of the hands. A yellow
LED 2304 on top of the device showthe
successful completion of the first step. The
second step is to flip the hand over and touch the
horizontal touch sensor 2302 with the palmar
side of the hand. A red LED 2305 on top of the
device shows the completion of the two step
tarn-on and activation of outpat relay 2310. The
flipping action of the hand in the second step
causes the forearm muscies to flex, thereby
reducing stiffness and fatigue. Also, the hands,
and arms can rest on the run bar until the

machine cycle is complete. The second step of
the two-step turn-on must occur within some
predeterminedtime (for example 2 seconds)
after the release of vertical touch sensor or the

first step nmust be repeated.” Col, 23:19-36.

 
 

NAR-5796183RX

Page 498 of 1714



Page 499 of 1714

H. New Claim 36
 

 
36. The capacitive responsive electronic
switching circuit as defined in claim 27
and further including an indicator for
indicating when said detector circuit
determines that the operator is proximal or
touches said second touch terminal,

 
See Claim 32.

The “183 Patent discloses “The microprocessor
also allows the use of visual indicators such as

LEDs or anrunciators such as a bell or tone

generator to confirm the actuation of a given
touch switch or switches. This is particularly
useful in cases where a sequence of actuations is
required before an action occurs, The feedback
to the operator provided by a visual or audio
indicator activated by the microprocessorin
response to intermediate touches in a required
sequence can minimize time last and/or
frustration on the part of the operator due to
failed actuations from partial touches or wrong
actuations from touching the wrong pad ina
given required sequence or combination of
touches.” Col, 6:31-42.

The “183 Patent discloses “A further option is to
provide one or more LEDs 2205 or audible
anmunciators for visual or audible feedback to

the operator, Specifically, in FIG. 19 the LED
2205 will come on when button 2201 has been

successfully activated to cue the operator thatit
is time to move to button 2202. Where required
a second LED with a different color than the first

(yellowfor the first LED andred for the second)
can be provided to provide visual confirmation
that the second button 2202has been activated or

that the required combination of the two buttons
has been activated. Twodifferent audible tone

or sound generators could also be used in Leu of
the LEDs to provide feedback to the operator.”
Col. 23:1-12.

The “183 Patent discloses “A red LED 2305 on

top of the device shows the completion ofthe
two step tum-on and activation of output relay
2310." Col. 23:28-30.
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I. New Claim 37

Por ease of analysis, sew independent clair 37 is shown below with pseudo-amendments

illustrating the differences between new claim 37 and original claim 27 of the “183 Patent.

 
37. A capacitive responsive electronic
switching circuit for a controlled device
COMpTISHGS:

See Claim 27.

 

an osciilator providing a periodic
output signal having a predefined
frequency, wherein an oscillator voltage is
greaterthanasupplyvoltage:
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See Figures 4, 5; and Claim27.

The “183 Patent discloses “Having provided a
basis for the use of higher trequencies the basic
construction of the electronic switching circuit
constructed in accordance with a first

embodiment of the present invention is now
described with reference to FIG. 4. The

electronic switching circuit includes a voltage
regulator 100 including input lines 101 and 102
for receiving a 24 V AC line voltage and a line
103 for grounding the circuit. Voltage
regulator 100 converts the received AC voltage
to a DCyoltage and supplies a regulated 5 V BC
power to an oscillator 200 via lines 104 and 105.
Voltage regulator also supplies oscillator 200
with 26 V DC power via line 106. The details of
voltage regulator 100 are discussed below with
reference to FIG. 3° Col 11:60-Colb 12:5.

The “183 Patent discloses “A preferred circuit
for implementing a voltage regulator 100is
shown in FRG. 5S. Voltage regulator 100
preferably includes an ACIDC convertor 110 for
generating 29 V to 36 V unregulated DC on line
119, This unregulated DC poweris supplied to a
SV DC regulator 120 and to a 26 V DC
regulator 130. AC/DC convertor 110 includes
diodes 112, 114, 116, and 118, whichrectify the
supplied 24 V AC power provided on power
lines [Oland 102.” Col, 12:50-57, see also Col.
12:58-Col. 13:31.

The 183 Patent discloses “The oscillator

 


